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PREFACE. 


The  main  object  of  the  excursion,  the  results  of  which 
are  given  in  the  following  pages,  was  a  purely  scientific 
one,  yiz. :  the  study  of  the  Natural  History  of  the  north- 
em  shore  of  Lake  Superior.  Another  end  proposed  by 
Professor  Agassiz,  was,  to  afford  to  those  of  the  party 
who  were  unaccustomed  to  the  practical  investigation  of 
natural  phenomena,  an  opportunity  of  exercising  them- 
selves under  his  direction. 

The  party  was  composed  of  the  following  gentlemen : 
Prof  Agassiz  and  Dr.  William  Kelle  in  tructors,  and 
Messrs.  George  Belknap  and  C*  r.    K  ndall,  stu- 

dents, of  the  Lawrence  Sdentifi*  rs.  James 

McC.  Lea,  George  H.  Timmi.  ^      ,  ^     Jompkins, 

of  the  Dane  Law  School ;  Mes8>-  ,.  .  Hoffman, 

Charles  G.  Loring,  Jonathan  C  >ne,  and  Jefferson 
Wiley,  of  the  senior  class  of  Hai .  ard  College ;  Messrs. 
Joseph  P.  Gardner  and  J.  Elliot  Cabot,  of  Boston ;  Drs. 
John  L.  Le  Conte  and  Arthur  Stout,  of  New  York ;  and 
M.  Jules  Marcou,  of  Paris. 

Interspersed  throughout  the  Narrative  are  reports,  care- 
fully made  at  the  time,  of  the  Professor's  remarks  on 
various  points  of  Natural  History,  that  seemed  to  him 


likely  to  interest  a  wider  circle  than  those  more  particu- 
larly addressed  in  the  second  part  of  the  book,  which 
consists  of  papers  on  various  points  connected  with  the 
Natural  History  of  the  region,  written,  where  not  other- 
wise specified,  by  Prof.  Agassiz.  This  portion  of  the 
work,  however,  does  not  aim  at  a  mere  detail  of  facts, 
but  is  intended  to  show  the  bearing  of  these  facts  upon 
general  questions. 

The  Landscape  Illustrations  are  taken  from  sketches 
made  on  the  spot,  by  Mr.  Cabot.  Those  of  the  Second 
Part  were  drawn  and  lithographed  by  Mr.  Sonrel,  a  Swiss 
artist  of  much  distinction  in  this  branch,  and  formerly 
employed  by  Prof.  Agassiz  at  Neuchatel,  but  now  resident 
in  this  cotmtry. 

Boston,  March,  1850. 
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Jj  j^  J^  jHj       J^  U  JL  Jl'^J^^^^  P^^^**  ^°  ^^^  pliysiog- 

mach  more  uniform  in  this 

^r  variety  of  allied  species 

species  of  oak,  and  no 

^  Persian  tree.     In 

NARRATIVE.         in  Massachusetts 

'  •\ve  crossed 
CHAPTER  I.  ^-  t^t 

BOSTON  TO  THE  SAULT  DE  ST.  MARIE. 

We  left  Boston  on  the  loth  of  June,  1848,  at  8  A.M.,  in  the  cars 
for  Albany.  The  weather  was  warm,  and  we  were  well  powdered 
with  dust,  when,  at  about  6  P.M.,  we  arrived  at  the  ferry  on 
the  Hudson.  The  Western  appears  to  be  more  exposed  to  this 
nuisance  of  dust  than  the  other  railroads,  probably  from  the  many 
cuts  through  banks  of  crumbling  clay  and  gravel.  We  were  inter- 
ested to  hear  that  a  contrivance  for  watering  the  track  had  been 
proposed  and  successfully  experimented  on. 

At  the  hotel  we  found  the  New  York  members  of  our  party,  wliich 
now  numbered  eighteen.  After  tea  we  assembled  in  a  large  room  up 
stairs,  where  Prof.  Agassiz  made  the  following  remarks  on  the  region 
over  which  we  had  passed  : — 

**  The  soil  of  this  tract  is  of  groat  variety,  but  everywhere  presents  this 
feature  :  that  its  surface  is  covered  with  loose  materials,  all  erratic,  (or  be- 
longing to  rocks  whose  natural  position  is  distant  from  the  points  where 
these  fragments  are  found,)  and  all  evidently  transported  at  a  very  remote 
epoch.  These  erratics  are  of  all  sizes,  from  sand  to  large  rocks ;  the  larger 
ones  angular ;  the  smaller  ones  more  or  less  rounded,  scratched  and  polished, 
as  are  also  the  surfaces  of  the  rocks  on  which  they  rest.  Tliese  polished 
rocks  have  been  noticeable  to-day,  especially  to  the  westward  of  Worcester. 
These  marks  we  shall  find  still  more  strongly  shown  as  we  proceed  north- 
ward. 

**  We  have  nowhere  seen  unaltered  rocks,  but  exclusively  those  of  a 

granitic  character,  metamorphosed  ^m  originally  stratified  formations  by  the 
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ance,  the  blackish  mica  slate,  with  veins  of 

occurs  on  our  route  of  to-day — is  probahlj 

,6  beat,  which  has  produced  soveral  varieties 

There    is  no  clearly  defined  division    between 

.    without    intomiplion    from    baked    clay  into 

^place  in  the  Connecticut  valley  we  saw  red  sand- 

yfiorizonta!  position;  except  where  disturbed  by  trap. 

passed  through  a  region  of  highly  inetamorphic  lime- 

the  oldest  geological  depo»ts.     We  have  also  seen  indi- 

Potsdnm  Aandstone,  one  of  the  most  ancient  fossiliferous 


0  the  vegetation,  it  i^  to  be  remarked  in  general,  that  the  features 

intry  are  given  principally  by  its  plants.  These  mark  the  variety  of 
the  soil,  and  its  formation.  The  forests  which  we  have  seen  to-day  consist  of 
a  great  variety  of  pbuits,  mingled  together.  We  have  seen  no  forests  com- 
posed of  one  species  of  tree.  In  the  mountainous  parts,  indeed,  certain 
species  predominate,  but  elsewhere  several  are  found  in  almost  equal  pro- 
portions. Among  these  are  various  pines  ;  the  white  and  pitch  pines,  the 
spruce,  hemlock,  red  cedar,  and  a  few  larches.  Then  the  Amentacese, 
vii.,  oaks,  birches,  chestnut,  beech,  poplar,  and  the  platanus  or  button  wood, 
(which  is  in  a  sickly  condition,  probably  from  injury  done  to  the  young 
wood  by  frosts,)  hickories,  elms,  locust,  ash,  and  maples,  but  the  latter  fewer 
in  number.  The  hickories  never  form  forests.  About  Niagara  we  shall 
find  the  beech  abundant.  Of  shrubs,  we  have  seen  a  great  variety  :  e.  g., 
soniachs  of  several  species,  (whereas  in  Europe  there  ia  but  one,)  elder, 
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stance,  erroneous  conclusions  have  been  drawn  as  to  tihe  identity  of  species 
on  the  European  and  American  continents. 

"  The  combination  of  trees  in  forests  is  an  important  point  in  the  physiog- 
nomy of  a  country.  The  forests  of  Europe  are  much  more  uniform  in  this 
respect  than  those  of  this  country,  from  the  greater  variety  of  allied  species 
here.  Thus,  in  Central  Europe,  there  are  but  two  species  of  oak,  and  no 
walnut  whatever ;  the  so-called  English  walnut  being  a  Persian  tree.  In 
the  United  States  there  are  over  forty  species  of  oak ;  in  Massachusetts 
there  are  eleven  kinds  of  oak,  and  six  of  walnuts  and  hickories. 

"  Another  important  point  is  the  distribution  of  water.  We  have  crossed 
to-day  three  distinct  basins,  having  no  connection  with  each  other,  viz.,  that 
of  the  Atlantic  coast,  the  Connecticut  valley,  and  the  valley  of  the  Hudson. 
It  would  be  interesting  to  examine  how  far  each  of  these  basins  has  a  pecu- 
liar fauna^ 

June  16^. — ^At  half-past  seven  this  morning,  after  not  a  little  wor- 
ry, owing  to  the  very  defective  arrangements  at  the  railroad  station, 
we  set  ofiF  in  the  cars  for  Bufialo.  Weather  hot,  but  as  our  course  lay 
up  the  flat  valley  of  the  Mohawk,  there  were  no  more  cuts,  and  the 
dust  was  not  so  troublesome  as  yesterday.  We  passed  through  level, 
well-cultivated  fields,  spotted  in  many  places  with  the  bright  yellow 
flower  of  the  mustard,  just  in  blossom. 

This  rich  alluvial  plain  very  early  attracted  settlers.  Part  of 
it  bears  the  name  of  the  German  Flats,  from  its  first  inhabitants, 
and  the  names  of  the  towns  along  the  route,  such  as  Manheim, 
Palatine  Bridge,  &c.,  indicate  an  immigration  from  the  Palatinate. 
The  Dutch  and  German  blood  is  still  predominant  here,  as  is  shown 
by  the  names  on  the  signs,  the  neat  little  red-painted  houses,  with 
open  loggias  and  drive-ways,  and  the  huge  bams  of  this  race  of 
thrifty  cultivators. 

After  an  uncomfortable  night  in  the  cars,  we  found  ourselves  at 
daylight  surrounded  by  the  forest.  Huge  unbranching  trunks,  clear 
of  undergrowth ;  occasional  clearings,  with  log  houses,  and  the  com 
or  potatoes  scattered  among  charred  stumps.  From  Utica,  west- 
ward, along  this  road,  one  is  constantly  reminded  of  the  West.  The 
land  here,  too,  is  much  of  it  uncleared,  cheap,  and  fertile  ;  on  the 
other  Hand,  aguish.  In  short,  the  advantages  and  disadvantages 
are  those  of  the  West.    From  the  abundance  of  pigs  and  children, 
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and  the  untidy  look  of  the  cabinB,  one  conjectures  the  settlers  are 
mostly  the  former  laborers  on  the  r&Uroad,  or  at  least  countrymen 
of  theirs. 

June  17(A. — At  8  A.  M,  wo  arrived  in  Buffalo,  after  about  thirty- 
six  hours'  actual  travelling  from  Boston,  a  distance  of  527  miles. 
We  had  previously  ascert^ned  that  it  would  be  advisable  to  wait 
until  the  19th  before  embarking  for  Mackinaw,  in  order  to  give  time 
for  procuring  stores,  tents,  &c.,  and  had  determined  to  spend  the 
intervening  time  at  Ifiagara.  On  our  arrival  we  found  that  the 
morning  trm  for  Kiagara  was  to  start  at  9 ;  so  leaving  some 
of  the  party  to  make  arrangements,  the  rest  of  us  took  the  cars  and 
arrived  at  the  Falls  about  11  o'clock. 

The  road  ttuther  presents  a  continuation  of  the  same  noble  forest 
of  "  first  growth,"  but  often  broken  by  clearings.  Our  European 
friends  were  much  struck  by  the  contrast  with  the  region  wo  had 
left  only  yesterday.  A  large  proportion  of  the  trees  were  elms,  not 
the  plume-like  spreading  elms  of  our  avenues,  but  a  straight,  un- 
broken, scarcely  tapering  trunk  of  sixty  feet  height,  then  abruptly 
expanding  with  sturdy  limbs  at  right  angles  into  a  round  head. 

In  the  afternoon  we  crossed  to  the  Canada  side.  The  musenm 
here  contains  an  interesting  collection  of  the  birds  and  fishes  of 
the  neighborhood.  A  camerarobscura,  the  field  of  which  is  some 
twenty  feet  in  diameter,  placed  on  the  edge  of  the  cliff,  gives  exten- 


KARRATIYB.  13 

older  deposits  form  strips  around  the  granitic  regions ;  the  beds  of  sedimen- 
tary rock  becoming  continually  narrower  with  the  rise  of  the  continent  and 
the  consequent  contraction  of  the  ocean.  From  this  time  there  were  three 
basins,^.,  the  coal  basin  of  Pennsylvania,  that  of  the  West,  and  that  of 
Michigan.  It  is  evident  that  the  north-east  region  was  the  earliest  dry ;  to 
the  westward  all  the  formations  are  more  recent. 

**  Wherever  the  water  escaped  towards  the  north-east,  we  have  waterfalls 
over  precipices ;  for  instance,  here  at  Niagara.  Where  depressions  have 
been  formed  in  soft  rocks  between  harder  ones,  we  have  valleys,  as  that  of 
the  Mohawk. 

"It  is  a  remarkable  fact,  that  the  leading  changes  in  the  geolo^cal 
features  of  North  America  take  place  in  a  north  and  south  direction.  Thus 
the  fissures  forming  the  beds  of  the  rivers,  as  those  of  the  Connecticut,  the 
Hudson,  the  Mississippi,  and  the  rivers  of  Maine.  In  the  Old  World,  on 
the  contrary,  most  formations  are  parallel  to  the  Equator,  as  the  Alps,  the 
Atlas,  and  the  Himalayas.  Only  two  mountain  chains  run  north  and  south, 
the  Ural,  and  the  Scandinavian  mountains,  which  are  northern  in  their  char- 
acter. The  longitudinal  direction  of  fissures  in  this  country  is  well  shown 
by  the  New  York  State  Survey.  The  lakes  of  Western  New  York  lie  north 
and  south.  So  also  Lake  Huron  and  Lake  Michigan.  These  longitudinal 
fissures  are  sometimes  traversed  by  others  at  right  angles,  as  in  the  instances 
of  Lake  Superior  and  Lake  Erie.  These  fissures  must  have  been  formed 
by  the  upheaval  of  the  continent,  the  layers  of  already  solidified  rock  being 
lifted  up  or  depressed.  Kivers  must  have  existed  already  in  those  early 
ages,  as  is  shown  for  instance  in  the  ancient  channel  of  the  Niagara,  (above 
the  Whirlpool,)  which  is  filled  with  drift  not  found  in  the  present  channel. 

**  All  the  formations  before  spoken  of  are  more  ancient  than  the  coal,  yet 
many  of  them  consist  of  soft  clay.  The  hardness  of  rock  is  thus  no  proof  or 
criterion  of  its  age.  These  soft  slates  are  nowhere  more  developed  than  in 
New  York,  and  nowhere  have  they  been  more  carefully  examined  and  des- 
cribed. These  details  of  facts  are  to  be  looked  upon  in  the  same  light  as 
a  mere  list  of  dates  or  occurrences  in  history.  But  geology  aims  at  a  full 
illustration  of  all  these  details. 

**  Passing  to  the  vegetable  kingdom : — As  soon  as  we  left  the  metamor- 
phic  rocks  of  Massachusetts,  vegetation  became  much  richer,  because  of  the 
limestone  and  marl  deposits.  It  is  remarkable  how  limestone  favors  not 
only  vegetable,  but  also  animal  life.  In  Switzerland,  where  the  country  is 
divided  between  the  limestone  and  marl  region  of  the  Jura,  the  sandstone  of 
the  plain,  and  the  granitic  formations  of  the  Alps,  the  cattle  of  the  latter 
region  are  not  more  than  one-third  of  the  size  of  those  of  the  former. 
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"  Among  the  plants  peculi&r  to  thia  country,  are  many  m  whose  ana- 
k^es  in  Europe  many  interesting  chemical  products  have  been  traced. 
Teiy  little  has  been  done  here  in  organic  chemistry,  and  it  is  a  matter  which 
might  well  occupy  one's  lifetime,  to  ascertain  the  chemical  rclaliona  of 
analogous  plants  of  the  two  conntries,  (for  iostance,  Angelica,  wal- 
nut, &c,)  Tracing  the  forest  vegetation,  we  hare  seen  lately  very  few 
pines,  but  principally  maples,  elms,  and  ashes  ;  and  here  at  Niagara,  almost 
excln^vely  elm,  beech,  hickory,  ash,  and  arbor-vitre,  which  b  very  rare  in 
Massachusetts. ' ' 

June  ISth. — We  met  again  this  morning  in  the  hall,  where  Prof. 
Agassiz  had  prepared  diagrams  illustrating  the  geology  of  Niagara, 
which  he  explained  as  follows  : — 

"  The  surface  of  the  soil,  both  on  the  Canadian  and  on  the  American  side,  ia 
covered  with  gravel,  contatningfossila  in  great  numbers,  and  stones  of  all  sizes, 
from  that  of  a  hen's  e^  to  large  bowlders.  This  stratum  is  now  disunited  by 
the  action  of  the  river,  bnt  was  originally  continuous,  as  is  shown  by  the 
fbs»ls,  and  by  the  fact  that  on  the  intermediate  islands,  where  it  has  escaped 
the  action  of  the  water,  it  is  still  present.  The  fossils  form  a  bed  extending 
horizontally  to  the  river  blufis,  but  not  beyond  ;  they  occur  in  greiit  num- 
bers, covering  the  surface  of  the  soil  everywhere,  and  contributing  to  the 
great  luxuriance  of  the  vegetation.  These  fossil  shells,  doubtless,  inhabited 
the  river  in  former  times,  when  its  bed  wag  the  mass  of  gravel,  &c.,  on  which 
they  now  rest,  the  blufEs  being  at  that  time  its  banks.  They  are  of  spedes 
now  lining  in  the  river,  of  the  genera  Unio,  Cycloi,  Mflania,  Paludina,  and 
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Agassiz  pointed  out  seven  different  kinds  of  trees,  viz.,  arbor 
vitae,  red  cedar,  hemlock,  bass-wood,  chestnut-oak,  white  pine,  and 
maple.  The  Professor  also  pointed  out  the  shell-bed  of  which  he  had 
spoken.  The  shells  are  very  numerous,  as  may  be  readily  seen  in 
the  crumbling  bank  on  the  outer  side  of  the  island.  At  the  upper 
end  of  the  island,  vast  numbers  of  delicate  ephemerarlike  insects, 
with  long  filaments,  were  fluttering  about,  particularly  under  the 
trees. 

Some  of  us  had  never  seen  the  Falls,  and  none  of  us  at  this  season 
of  the  year,  when  the  mass  of  water  is  greatest.  Coming  at  length 
in  sight  of  them,  we  were  struck  with  the  thickness  of  the  sheet  at 
the  pitch  of  the  English  Fall,  particularly  in  that  part  of  it  between 
the  apex  of  the  Horseshoe  and  the  middle  of  the  cataract  on  the 
Canadian  side.*  It  bends  over  in  a  polished,  imbroken  mass,  as  of 
green  glass  over  white.  Some  one  said  the  average  depth  of  water 
at  that  point  was  about  fourteen  feet.  Other  remarkable  features  are, 
the  distance  to  which  the  water  is  projected,  the  rocket-like  bursts  of 
spray  from  the  falling  sheet,  and  the  sudden  spouting  up  of  the  mist 
at  intervals  from  below,  as  if  shot  from  a  cannon.  These  sheets  of 
mist  rise  high  above  the  Fall,  and  move  slowly  down  the  river  in 
perpendicular  columns,  like  a  procession  of  ghosts.  On  the  whole, 
the  difference  of  season  is  in  favor  of  that  when  the  river  is  lowest, 
the  features  of  the  scene,  particularly  the  Rapids  outside  of  Goat 
Island,  being  rather  obscured  than  improved  by  a  greater  depth  of 
water. 

After  tea,  the  following  remarks  on  what  we  had  seen  were  made 
by  Prof.  Agassiz : — 

**  If  we  follow  the  chasm  cut  by  the  Niagara  River,  down. to  Lake  Ontario, 
we  have  a  succession  of  strata  coming  to  the  surface,  of  various  character 
and  formation.  These  strata  dip  S.W.  or  towards  the  Falls,  so  that  in  their 
progress  to  their  present  position,  the  Falls  have  had  a  bed  of  very 
various  consistency.  Some  of  these  strata,  as  the  shales  and  the  IMed- 
ina  sandstone,  are  very  soft,  and  when  they  formed  the  edge  of  the  Fall,  it 
probably  had  the  character  of  rapids.  But  wherfever  it  comes  to  an  edge  of 
hard  rock,  with  softer  beds  below,  the  softer  beds,  crumbling  away,  leave  a 

*  The  "  Horseshoe  "  at  present  is  a  triangle,  but  it  has  been  a  nearly  regular  semi- 
circle  within  the  recoUection  of  persons  now  living. 
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shelf  projectJDg  above,  and  then  tbe  fall  is  perpes^cutar.  Such  is  tlie  case 
at  present ;  the  liard  Niagara  limestone  overhangs  in  table$  the  soft  shales 
underneath,  which  at  last  are  worn  away  to  such  an  extent  as  to  tindcrmine 
the  superincumbent  rocks.  Such  was  also  tbe  case  at  Queenston,  where  the 
Clinton  group  formed  the  edge,  with  the  Klodina  sandstone  below.  This 
process  has  continued  from  the  time  when  the  Niagarafell  directly  into  Lake 
Ontario,  to  tbe  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
nndemeatb  bard  ones.  But  from  tbe  inclination  of  the  strata,  this  will  not 
'  ftlwajs  be  the  case.  A  time  will  come  when  tbe  rock  below  will  also  be 
bard.  Then,  probably,  the  Falls  will  be  nearly  stationary,  and  may  lose 
much  of  their  beauty,  from  the  wearing  away  of  tbe  edge,  rendering  it  an 
inclined  plane.  I  do  not  think  the  waters  of  Lake  Erie  will  ever  fall  into 
Lake  Ontario  without  any  intennediate  cascade.  The  Niagara  shales  are  so 
extendve  that  possibly  at  some  future  time  the  river  below  tbe  cascade  may 
be  enlarged  into  a  lake,  and  thus  the  force  of  the  falling  water  diminished. 
But  the  whole  process  is  so  slow,  that  no  accurate  calculations  can  be  made. 
Tbe  Falls  were  probably  larger  and  stationary  for  a  longer  time,  at  the 
"  Whirlpool  "  than  anywhere  else.  At  that  point  there  was  no  division  of 
the  catAnict,  but  at  the  "  Devil's  Hole  "  there  are  indications  of  a  lateral 
&11,  probably  similar  to  what  is  now  called  the  American  Fall.  At  the 
Whirlpool,  the  rocks  are  still  unilod  beneath  the  water,  showing  that  they 
were  once  continnous  above  its  surface  also."* 

Afterwards,  some  of  us  went  to  bathe  by  moonlight  in  the 
'*  Hermit's  Fall,"  a  little  cascade  eight  or  ten  feet  in  height, 
between    Goat  Island  and   the    islet  at  its  vippor  en<l.       It    i 
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human  habitation.  The  Utile  cascade,  near  at  hand,  drowns  the 
roar  of  the  great  one,  and  though  by  day  it  cannot  boast  of  any 
great  privacy,  yet  at  night  very  few  even  of  the  most  romantio 
moonlight  strollers  get  so  far  as  this. 

The  power  of  the  water  was  greater  than  I  expected,  and  difficult 
to  bear  up  against,  even  in  a  sitting  posture.  It  was  not  a  cdmple 
pressure,  but  a  muscular  force,  hke  a  kneading  or  shampooing  by 
huge  hands.  We  crawled  in  at  the  side  of  the  Fall,  and  found  a 
hollow  underneath  the  shelving  edge,  large  enough  for  several  to  sit 
at  once,  quite  free  from  the  water,  which  shoots  over  like  a  miniature 
of  the  great  cascade  below.  With  some  difficulty,  fi^m  the  pounding 
of  the  falling  water,  we  penetrated  through  the  sheet  in  front,  and 
came  out  into  the  pool,  the  bottom  of  which  is  smooth  rock.  Close  to 
the  surface  there  was  a  strong  current  of  idr  down  the  stream,  not 
perceptible  at  the  height  of  two  feet. 

Afterwards,  in  walking  round  the  island,  we  saw  on  the  cloud  of 
mist  over  the  English  Fall,  a  lunar  rainbow,  glimmering  with  a 
pale,  phosphorescent,  unearthly  light,  and  showing  prismatic  colors, 
but  not  quite  joined  at  the  top.  Some  of  the  party  afterwards  saw 
it  complete. 

Jane  Vdth. — Took  an  accommodation  car  on  the  Lockport  Railroad 
as  far  as  the  Suspension  Bridge,  (about  a  mile  below  the  Falls,)  of 
which  the  piers  were  finished  and  a  rope  stretched  across,  bearing 
suspended  a  basket,  in  which  some  adventure-loving  person  was  being 
hauled  across.  From  the  bridge  we  walked  along  the  bank  through 
the  woods  to  the  Whirlpool.  The  river,  when  thus  seen  from  above,' 
is  of  such  a  dark  and  solid  green,  that  it  is  difficult  to  persuade  one's 
self  that  it  is  not  occasioned  by  some  colored  matter  suspended  in 
the  water.  At  intervals  we  got  glimpses  of  the  Fall,  between  the 
high  perpendicular  banks  enclosing  it  as  in  a  frame.  The  slow, 
heavy  plunge  of  the  water  was  distinguishable  to  the  eye  even  at 
this  distance,  but  the  roar  was  hardly  audible. 

Rattlesnakes  are  found  among  the  rocks  about  these  clifib,  and  one 
had  been  taken  alive  the  day  before,  in  the  path  leading  down  to  the 
Whirlpool.  There  is  said  to  be  a  mound  of  their  bones  in  the  neigh- 
borhood, erected  in  token  of  full  revenge  by  some  Indians  whose 
chief  had  been  killed  by  a  rattlesnake's  bite. 
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RetunuDg  to  the  Suspension  Biidge,  ve  went  on  board  the  little 
steamer,  "  Maid  of  the  Miat,"  which  runs  up  to  the  foot  of  the 
Falls.  I  confess  I  was  doubtful  as  ,to  the  advantages  to  be  guned 
bj  anj  one  who  had  crosaed  the  ferry  so  often  as  I  had,  but  I  waa 
old  traveller  enough  to  know  that  one  oftener  repents  of  not  going 
than  of  going,  and  went  accordingly,  instead  of  retumiug  by  the 
cars  with  the  more  skeptical  of  the  party.  The  result  showed  the 
soundness  of  the  principle.  Many  things  are  to  be  learned  by  such 
close  proximity,  (for  the  boat,  true  to  her  name,  runs  actually  into 
the  mist  at  the  foot  of  the  Fall,)  and  may  be  studied  more  conveni' 
ently  in  the  steamer,  with  a  chance  to  dodge  any  extraordinary 
shower  of  spray,  than  in  an  open  skiff.  I  saw  plainly  here,  what  I 
had  not  been  able  tosatjsfymyselfof  before,  that  the  catenary  cwrveg 
in  high  waterfalls,  insisted  upon  by  the  "  Oxford  Graduate,"*  are 
fidly  exemplified  in  the  greatest  cascade  of  the  world. 

At  half-past  two  F.  M.  we  took  the  cars  for  Buffalo,  and  as  the 
steamer  was  not  to  start  until  seven,  we  had  some  time  on  our 
bands  after  our  arrival  there,  which  we  spent  in  making  some  last 
purchases,  and  in  seeing  the  place. 

The  number  of  Germans  here  is  a  prominent  feature.  At  the 
Postoffice  there  is  a  separat*  delivery  for  "  Deutsche  Briefe." 
Another  feature,  striking  to  a  New  Englander,  though  common  to 
all  the  towns  in  New  York,  (which  justify  themselves  probably  by 


NARRATIVE.  19 

following  account  from  the  Professor,  of  the  forest  trees  about 
Niagara,  illustrated  by  specimens  gathered  the  day  before  on  the 
spot: — 

"1.  Oanifera,  (pine  family,)  remarkable  for  the  apparently  whorled 
arrangement  of  their  branches,  and  for  their  evergreen  leaves ;  in  most  cases 
they  form  hard  cones,  but  one  has  soft,  berry-like  fruit.  The  seeds  are 
naked,  winged,  resting  on  the  scales.  The  leaves  are  peculiar,  the  nerves 
not  being  spread,  but  often  gathered  into  compact  bundles.  The  Ooniferte 
existed  at  a  very  early  geological  epoch.  This  was  the  first  family  that 
became  numerous  after  the  ferns.  Their  remains  are  easily  recognized 
under  the  microscope  by  the  circular  disks  on  their  wood-cells. 

**  2.  Sterile  flowers  grouped  together,  in  spike-like  branches,  forming 
catkins ;  fertile  flowers  surrounded  by  a  cup.  They  all  belong  to  temperate 
climates.  G«n.  Quercus  (oak,)  characterized  by  their  fruit,  and  by  the 
fact  that  the  female  flowers  are  scattered,  and  the  stamenifcrous  flowers 
form  bunches.  There  are  more  than  forty  species  in  the  United  States. 
Qen.  Castanea,  (chestnut,)  allied  to  the  oaks,  but  the  fruit  surrounded 
entirely  by  the  cup  (burr).  There  are  two  species  in  the  United  States. 
Gen.  OsTRYA,  (hop-hornbeam,)  only  one  species.  Gen.  Carpixus,  (hom- 
beata,)  fruit  supported  by  flat  leaf.  May  be  distinguished  from  Ostrya 
by  the  more  prominent  ribs,  and  less  deeply  marked  serratures  of  the  leaves. 

**  3.  AmentacecB ;  both  kinds  of  flowers  in  catkins.  Gen.  Betula, 
(birch,)  distingubhed  by  the  shape  of  its  catkins,  which  are  long  and  cyl- 
indrical, and  its  winged  fruit.  Gen.  Populus,  (poplar,)  seeds  in  a  pod, 
very  minute,  and  surrounded  by  down.  P.  tremxdoides  (American  aspen,) 
like  the  other  species,  has  the  leaf-stalk  very  much  compressed,  hence  the 
tremulous  motion  of  the  leaf. 

"  4.  JuglandecB,  fruit  with  an  external  soft  husk,  the  nut  separating  into 
two  halves.  There  are  two  genera  of  this  family  in  the  United  States : 
JuGLANS.  All  have  compound  leaves,  that  is,  each  leaf  is  divided  into 
leaflets.  Two  species,  black  walnut  and  butternut,  the  latter  distinguished 
by  the  silkiness  and  whitish  color  of  the  underside  of  the  leaf.  Carya, 
the  nut  does  not  divide  so  well  as  in  Ju clans,  but  the  husk  is  divided  and 
fiJls  off  in  pieces,  which  is  not  the  case  in  Juglans.  At  Oeningen,  in  Swit- 
zerland, are  found  fossil  hickories.  The  trees  of  the  tertiary  epoch  of 
Europe  correspond  to  the  species  existing  at  present  in  this  country. 

**  5.  Oleaceos,  (the  ash  family,)  leaves  like  those  of  hickory,  but  the  large 
lateral  nerves  do  not  run  to  the  points  of  the  serratures,  as  in  the  hickories. 
Fruit  in  bunches,  with  dry  capsules.     Flower  in  the  ash,  without  corolla. 
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"  6.  Hamamelida,  (vitch  haiel,)  named  probably  from  its  flowering  in 
the  fall.    Fruit  in  four  littla  nuts.     No  spades  of  this  famU;  in  Europe. 

"  7.  Tiliaeex,  leaves  unsymmetrical.  Tilia  americana,  (bass-nood,) 
leaves  smoolb  below. 

"  8.  Acerinece,  Gen.  Aczb,  (maple,)  leaves  in  three  main  lobea,  rab- 
divided  into  fire. 

"  9.  Ampelidte,  (the  grape  family,)  petals  dividing  below  sooner  than  at 
the  apex.  Great  variety  of  species  in  America,  but  not  suitable  for  making 
wine.     Three  species  on Oost  Island." 

The  south  shore  of  Lake  Erie  is  flat  and  monotonous ;  red,  crumb- 
ling banks,  surmounted  by  a  forest  broken  only  by  an  occasional 
log-house.  At  one  time  high  land  viable  on  the  horizon,  being  a 
spur  of  the  Alleghanies. 

In  spite  of  all  glorification  on  the  score  of  the  "  Great  Lakes," 
it  must  be  confessed  that  the  Lower  Lakes  at  least  are  only  geo- 
graphically or  economically  great.  Any  one  accustomed  to  the  sight 
of  the  ocean  has  to  keep  in  mind  the  sqjiare  miles  of  extent, 
to  preserve  his  respect  for  them.  Their  waves,  though  dangerous 
enough  to  navigators,  have  not  sufficient  swing  to  carve  out  a  rocky 
shore  for  themselves,  or  to  tumble  any  rollers  along  the  beach,  and 
thus  the  line  where  land  and  water  meet,  in  which,  as  has  been 
well  said,  the  interest  of  a  sea-view  centres,  is  as  tame  as  the  edge 
of  a  duck-pond.  Much  of  this  character  is  doubtless  owing  to 
tlio  flat  prairie  country  by  which  they  arc  mostly  surrounded. 
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Cleveland  at  half  past  ten  P.  M.,  and  spent  there  some  hours.  It  is 
a  thriving  town,  and  a  regular  stopping  place  for  steamers,  but  like 
almost  all  the  towns  on  this  lake,  is  without  a  natural  harbor,  the 
only  shelter  to  vessels  being  a  long  pier  stretching  into  the  Lake. 

June  2l8t. — Weather  fine  and  warm,  with  smooth  water.  Arrived 
at  Detroit  at  half  past  eleven,  and  left  at  three  P.  M.  Near 
the  entrance  of  Lake  St.  Clair  we  were  surrounded  by  numbers  of 
black  terns,  (^Sterna  nigra^^  which,  at  a  moderate  distance,  were 
distinguishable  from  the  swallows  by  which  they  were  accompanied, 
only  by  their  superior  size.  Numbers  of  slender  gauze-winged  in- 
sects, (^JSphemeray  Phryganea^  with  long  antennae,  and  some  with  two 
long  filaments  projecting  behind  like  the  tail  feathers  of  the  Tropic 
bird  about  the  boat,  and  on  the  water.  Li  the  St.  Clair  straits 
there  were  a  few  ducks,  even  at  this  season,  though  nothing  like  the 
vast  flocks  to  be  seen  here  a  little  later  in  the  season. 

We  were  sounding  constantly  through  these  straits,  having  on  an 
average  about  three  feet  below  the  keel  in  the  channel,  our  boat 
drawing  seven  feet.  The  shores  are  low,  marshy  and  aguish,  with 
woods  at  a  distance,  and  scattered  log-houses.  This  remarkable 
extent  of  mud-flats,  (some  twenty  miles  across,)  is  covered  with 
only  a  foot  or  two  of  water  in  most  parts,  and  even  the  channel  is  so 
shallow  that  the  larger  boats  have  to  discharge  a  part  of  their  cargo 
into  lighters  while  passing  it,  and  are  often  delayed  here  many  hours. 
Even  our  boat  continually  touched,  as  was  evident  from  the  clouds 
of  mud  she  stirred  up.  To  make  and  maintain  a  proper  channel  for 
such  a  distance,  is  an  undertaking  much  called  for,  but  not  to  be 
expected  of  single  States,  nor  is  there  any  one  State  principally 
interested  in  it.  One  would  hope,  therefore,  that  the  General  Gov- 
ernment may  before  long  do  something  about  it. 

The  water  over  these  flats  is  still  as  green  as  that  of  Lake  Erie, 
and  not  more  turbid.  About  10  P.  M.  we  put  in  to  wood,  and  re- 
mained until  7  A.  M.,  taking  in  sixty-four  cords  of  wood. 

June  22d. — We  entered  Lake  Huron  about  breakfast  time  ;  the 
weather  calm,  and  what  the  sailors  call  "  greasy,"  the  water  darker 
than  in  Lake  Eric,  partly  owing,  no  doubt,  to  the  greater  depth  of 
water,  and  partly  to  the  cloudy  sky.  The  dark  sullen  water,  and 
the  .unbroken  line  of  forest,  retreating  on  either  hand  as  we  issued 
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from  the  straits,  gave  &  kind  of  grim  majesty  to  tliis  lake,  by  con- 
trast to  those  we  bad  left.  Many  sea-gulls  about.  Land  in  ugbt 
on  the  left  all  day,  except  in  crossing  Saginaw  Bay. 

On  entering  Lake  Huron,  we  began  to  feel  that  we  were  getting 
into  another  region.  Ganoes  of  Indians  about ;  the  weather  cool 
morning  and  evening,  and  the  vegetation  northerly,  the  pine  family 
having  a  decided  preponderance  in  the  landscape.  We  ought  be 
Biud  to  have  left  the  summer  behind  at  the  St.  Clair,  for  thence- 
forth there  was  hardly  a  day  during  some  part  of  which  a  fire  was 
not  necessary  for  comfort. 

Just  before  sunset,  when  the  sun  was  three  or  four  degrees  high, 
we  noticed  in  the  opposite  quarter  of  the  heavens,  raya  of  light  con- 
verging towards  a  pomt  apparently  as  much  below  the  horizon,  as 
Qie  Bun  was  above.  *It  had  the  appearance  of  a  cloudy  sunrise. 
We  afterwards  saw  the  same  thing  in  the  St.  Mary's  River ;  and 
it  may  be  remarked,  in  both  cases  before  rain.* 

June  '23d. — Arrived  at  Mackinaw  early  in  the  morning,  and  land- 
ed on  the  wharf  in  a  shower.  We  had  been  about  eighty  hours  on 
the  way  from  Buffalo,  a  distance  of  663  miles,  and  we  were  vexed 
to  hear  that  the  weekly  steamer  for  the  Sault  had  left  the  evening 
before,  and  that  if  we  bad  taken  the  other  boat,  which  started  punc- 
tually a  couple  of  hours  before  us,  we  should  have  been  in  time. 

We  landed  on  the  little  wooden  wharf  in  face  of  a  row  of  shabby 
cabiii.^  ami  at^iros.  witli   •■  hA'tan   curiusitk's "  nostctl   i 
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which  had  been  taken  with  nets  or  lines  set  the  night  before.  An 
excellent  breakfast  (at  which  white-fish  figured,)  and,  comfortable 
rooms,  showed  that  the  character  of  the  ^'  Mission  House  "  was  still 
kept  up. 

It  continued  to  shower  at  intervals  during  the  day,  but  this 
did  not  prevent  us  from  seeing  the  Natural  Bridge,  with  its  re- 
gular arch,  ninety  feet  high,  rising  on  the  bordar  of  the  island, 
the  huge  conical  rock  called  the  "  Sugar  Loaf,"  the  Fort,  &c.  I 
do  not  know  whether  any  of  the  party  visited  the  cave  where  Alex- 
ander Henry  was  concealed  by  his  Indian  friend  during  the  massacre 
of  the  English — as  I  did  on  a  former  occasion,  when,  bye  the  bye,  I 
found  a  fragment  of  a  human  skull  among  the  rubbish  on  the  floor  of 
the  cave,  attesting  the  correctness  of  that  part  of  Henry's  narrative. 

The  wet  weather  was  not  unfavorable  to  vegetation,  which  is  luxu- 
riant on  the  island,  though  the  trees,  (maple  and  beech,)  are  of 
small  size,  this  latitude  being  nearly  the  northernmost  limit  of  the 
latter.  The  flowers  were  beautiful ;  the  twin-flower,  (^Linncea  bor- 
ealis^^  so  fine  that  I  thought  it  must  be  another  new  species ;  then 
the  beautiful  yellow  ladies'  slipper,  Lonicera,  and  Cynoglossmn. 

The  island  is  of  a  roundish  form,  two  or  three  miles  in  diameter. 
On  the  N.E.  the  crumbly  lime-clifiF  rises  abruptly  from  the  water 
to  the  height  of  a  hundred  feet  or  more ;  but  on  the  south  there 
is  a  sloping  curve  of  varying  width  between  the  blufi"  and  the  beach. 

The  village  lies  on  this  slope,  a  single  street  of  straggling  log- 
cabins  and  ill-conditioned  frame  houses,  parallel  with  the  beach,  and 
some  of  a  better  class  standing  back  among  gardens  at  the  foot  of 
the  blufi".  On  the  edge  of  the  bliifiF,  which  rises  abruptly  from  the 
slope  at  the  distance  of  some  three  hundred  yards  from  the  Lake, 
stands  the  Fort,  a  miniature  £hrenbreitstein,vwith  a  covered  way 
leading  down  the  face  of  the  bluff. 

We  were  disappointed  at  finding  only  three  or  four  lodges  of 
IncUans  here.  In  August  and  September  (the  time  for  distributing 
tiie  ^^  presents,")  there  are  generally  several  hundreds  of  them  on 
the  island. 

Notwithstanding  the  rain,  the  Professor,  intent  on  his  favorite 
science,  occupied  the  morning  with  a  fishing  excursion,  in  which 
he  was  accompanied  by  several  of  the  party,  most  of  them  pro- 
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tected  by  water-proof  garments,  -while  be,  regardless  of  wet  and 
cold,  sat  soaking  in  tho  canoe,  enraptured  bj  liie  variety  of  the 
scaly  tiibe,  described  and  undescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  be  aa  i^ual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  fishes  found  here. 

With  a  view  of  indoctrinating  those  of  us  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  afternoon,  scalpel  in  band,  and  a  board  well  covered 
vitb  fishes  little  tutd  big  before  him,  a  discussion  of  their  clasufica- 
tion: 

"  These  fisbea  present  einmples  of  all  the  four  great  divisions  of  tbe 
class.  This  pike,  {Lncioperca  americana,)  belongs  to  those  having 
rough  Bcales  auA  spinous  fins.  The  rays  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  ventrals  and  the  anal  are  simple  and  spinous ;  the  other 
tays  are  divided  at  the  extremity,  and  softer.  Tbe  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,,  and  can  be  rai^d  or  depressed,  and  tbe  ventral  and  anal, 
which  are  in  pairs.  In  tbe  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  arc  bat  two  families  of  Ctenoids  found  in 
fresh  water :  the  Pereoidt  and  the  Cottoidt;  the  former  are  characterized 
by  having  teetli  on  tlic  p:iliilal  ami  intcrmasillary   boiion,  but   i 
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This  tront  belongs  to  the  Cycloids.  In  this  division  there  are  only 
two  £Eiinilies  which  have  spinous  rays  in  their  fins,  (the  tautog  and  the 
mackerel.)      We  have  before  ns  specimens  of  two  families  of  Cycloids. 

1.  Salmonida.  Distinguished  by  having  the  intermaxillary  and  upper 
maxillary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose  struo- 
tore.  The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
Cknos  Salmo :  characterized  by  teeth  on  every  bone  of  the  month  and  on 
the- tongue.  There  is  but  one  genus  in  the  class  of  fishes  tha£  has  teeth  on 
more  bones  than  the  salmon.  In  no  genus  are  the  species  more  difficult  to 
distinguish.  Sixteen  species  have  been  described  as  belonging  to  Europe, 
which  I  have  been  obliged  to  reduce  to  seven.  The  same  species  presents 
great  variety  of  appearance,  owing  to  difference  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  this  country  I  have  examined  two 
species,  the  brook  trout,  (5.  fontinaliSy)  the  spavming  male  of  which  has 
been  improperly  separated  as  S.  erythrogaster ;  and  the  present  species,  the 
Mackinaw  trout,  S.  amethystiis  of  Mitchill.  Dekay  has  described  a  variety 
of  this  species,  as  S.  affinis.  In  this  species  the  appendices  pylorici  before 
spoken  of  are  very  numerous.  The  small  intestine  arises  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
gall-bladder  is  very  large  :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine.     All  this  family  spawn  in  the  autumn. 

"(2.)  OyprinidcB.  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsal.  Branchiostcgal  rays, 
three.  Upper  maxillary  forming  another  arch  behind  the  intermaxillary. 
Teeth  only  on  the  pharyngeal  bone  behind  the  gills,  at  the  entrance  of  the 
oesophagus.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  her- 
bivorous fishes.  Air-bladder  transversely  divided  into  two  lobes,  communi- 
cating by  a  tube  with  the  intestinal  canal. 

*'  This  family  is  the  most  difficult  one  among  all  fishes.  As  yet  there  is 
no  satisfactory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
but  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct. 
Prof.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
ume on  this  family,  in  v^hich  ^e  distinguishes  so  many  species,  and  on  such 
minute  characters,  that  I  think  it  now  almost  impossible  to  determine  the 
species,  until  all  are  well  figured. 

'*  Here  are  specimens  of  two  genera :  (a)  Leudseus,  with  thin  lips ;  only 
one  species  here,  an  undescribed  one  characterized  by  a  brownish  stripe  above 
the  lateral  line,    (b)  CcUostomuSf  with  very  thick  lipe  and  prominent  snoot" 
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Jane  2ith. — Rather  than  wut  here  a  week  for  the  next  Bteamer, 
we  engaged  a  Mackinaw  boat  and  some  Canadians  to  take  us  to  the 
Sault.  These  boats  are  a  cross  between  a  dory  and  a  mud-scow, 
having  something  of  the  shape  of  the  former  and  sometlung  of  the 
clumsiness  of  the  latter.  Our  craft  was  to  be  ready  earl;  in  th« 
morning,  but  it  was  only  bj  dint  of  scolding  that  we  finally  got  off 
at  10  o'clock,  A  very  light  breeze  from  the  southward  made  Buf- 
ficient  excuse  to  our  four  lazy  oarsmen  and  lazy  skipper  for  spreading 
ft  great  square  s^  and  sprit-sail,  and  lying  on  their  oare.  Unless  it 
was  dead  calm,  not  a  stroke  would  they  row. 

At  about  1  o'clock,  Mackinaw  stilt  pl^nly  viable  at  a  very  moder- 
ate distance  to  the  southward,  we  stopped  to  lunch  at  Goose  Island, 
a  narrow  ridge  of  rough,  angular  pebbles,  about  half  a  mile  long, 
covered  with  thick  bushes  and  stunted  trees,  among  which  the  prin- 
cipal were  arbor-vitse  and  various  species  of  comus.  It  passed 
through  my  mind  whether  this  could  be  the  JU  aux  Outardeg,  where 
Henry  parted  with  his  Indian  friend.  It  is  difficult  to  say  what 
bird  of  this  region  could  have  reminded  the  French  colonists  of  a 

Getting  off  agfun  we  continued  at  rather  a  better  rate  (the  wind 
being  now  fortunately  ahead)  until  twilight,  when  our  steersman 
stud  it  was  tdme  to  look  out  for  a  cusp,  and  proposed  landing  us  on 
ft  little  island  near  the  western  shore  of  the  strfut.  The  more  ardent 
naturalists  of  the   party,  however,  seeing   a  sand-beach,   (cajHtal 
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Our  island  was  a  mass  of  large  irregular  stones,  about  a  quarter  of 
a  mile  long,  with  a  narrow  ridge  covered  with  long  grass  and  arbor-vir 
tses,  many  of  ihem  dead,  and  (particularly  on  the  west,)  hung  over 
with  pendant  lichen  (filmed).  Here,  (after  some  trouble  from  not 
having  brought  tent-poles,  which  had  now  to  be  cut,)  we  pitched  four 
tents,  for  only  two  of  which  was  there  any  room  on  the  grass,  the 
others  looking  out  for  the  smallest  stones.  However  supper  and 
three  blazing  fires  soon  settled  all  down  into  a  comfortable  state,  and 
before  long  the  white  tents  and  the  ghost-like  trees  with  their  hoary 
drapery  were  the  only  upright  objects  to  reflect  the  light  of  the  fires, 
and  the  long  melancholy  notes  of  some  neighboring  loons  (a  sign  of 
bad  weather,  they  say,)  the  only  sounds  to  be  heard.  As  my  lot 
was  cast  upon  the  stones,  I  took  the  precaution  of  thatching  them 
with  some  armfuls  of  usnea,  which  with  a  couple  of  blankets  made 
an  excellent  bed. 

JuT^  2bth. — Our  island  was  only  about  thirty  miles  from  Macki- 
naw, and  so,  as  it  behoved  us,  we  were  ofi*  by  half  past  four  o'clock  this 
morning,  with  the  wind  aft,  to  try  to  make  up  for  lost  tune.  Our 
course  lay  along  the  American  shore  of  the  strait,  amid  innumerable 
islands  and  islets,  generally  low  and  wooded  with  venerable  lichenous 
arbor-vitses.  The  shore  also  was  imiformly  low,  and  covered  with  a 
fi>rest  which  reminded  me  of  the  lower  summits  of  the  White 
Mountains. 

We  stopped  to  breakfast  just  beyond  the  light-house  at  the  De- 
tour, at  the  log-house  of  some  lime-burners,  a  tavern  moreover, 
rejoicing  in  the  name  of  "the  saloon,"  where  we  experimented 
upon  tea  with  maple-sugar,  and  bread  of  the  place,  somewhat  like 
sweetened  plaster-of-Paris.  Drummond  Island,  interesting  from  its 
fossils,  we  were  obliged  to  pass  without  stopping. 

By  noon  the  wind  had  got  so  high  that  we  thought  prudent  to 
nuke  a  lee  under  a  point  on  St.  Joseph's  Island.  As  we  landed,  a 
rather  rough-looking,  unshaven  personage  in  shirt-sleeves  walked  up 
and  invited  us  to  his  house,  which  was  close  at  hand.  We  found 
his  walls  lined  with  books  ;  Shakspeare,  Scott,  Hemans,  &c., 
caught  my  eye  as  I  passed  near  the  shelves,  forming  a  puzzling  con- 
trast with  the  rude  appearance  of  the  dwelling.  A  very  few 
moments  sufficed  to  show  a  similar  contrast  in  our  host  himself.     He 
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knew  Prof.  Agassiz  by  reputation,  had  read  the  reports  of  his  lectures 
in  the  newspapers,  and  evinced  a  wu*m  interest  in  the  objects  of  am: 
excursloQ.  When  he  found  out  who  the  Professor  was,  he  produced 
a  specimen  ui  spirita  of  the  rare  garpike  of  Lake  Huron,  and  insisted 
upon  his  accepting  it,  and  afterwards  seat  him  various  valuable  speo- 
imens.  His  conversation,  eager  and  discursive,  running  over  Politics, 
Science  and  Literature,  was  that  of  an  intelligent  and  well-read 
man,  who  kept  up,  by  books  and  newspapers,  an  acquaintance  willi 
the  leading  topics  of  the  day,  but  seldom  bad  an  opportunity  of 
diBCussing  them  with  persons  similarly  interested.  He  turned  ont  fa> 
be  ao  ex-Major  in  the  British  army,  and  he  showed  us  a  portrut  of 
Mmself  in  full  re^mcntals,  remarking  with  a  smile  that  he  had  once 
been  noted  as  the  best-dressed  man  of  his  re^ment.  Whilst  in  tite 
service  he  had  travelled  over  Europe,  seen  what  was  best  worUi 
seeing,  and  become  acquainted  with  the  principal  modem  l&ngu^es, 
particularly  Italian,  which  he  read  here  in  the  wilderness  with  delight. 
In  company  with  a  friend  he  had  purchased  the  entire  island  of  St. 
Joseph's  and  devoted  himself  to  fiuming,  brining  up  hb  children  to 
support  themselves  by  the  sweat  of  their  brow.  He  said  it  would  be 
time  enough  to  give  them  a  literary  or  professional  education  when 
they  manifested  a  disposition  for  it,  for  he  did  not  approve  of  tike 
iodise riminate  tr^ning  of  all  for  what  comparatively  few  have 
any  re^  talent  for.  He  was  preparing  them,  be  siud,  to  be 
American  citizens,  for  he  thought  the  Canadas  would  fonn  a  port 
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« 

Passing  the  end  of  the  island  we  saw  two  solitary  chimneys,  the 
remains  of  the  fort  that  formerly  stood  here.  Our  course  lay 
among  small  islands,  reminding  one  of  the  little  wooded  islets  of 
Lake  George,  with  a  brilliant  background  of  sunset  sky.  We  noticed 
the  same  appearance  in  the  east,  spoken  of  June  22nd.  The  twili^t 
continuing  late,  we  pushed  on  until  about  ten  o'clock,  when  our  men 
proposed  to  land  on  a  small  rocky  island,  but  they  being  alarmed  at 
a  discovery  (probably  imaginary)  of  snakes  among  the  rocks,  and 
we  for  our  part  not  finding  room  enough  among  the  stones  to  pitch 
a  tent,  we  continued  our  course  to  another  island  which  bears  the 
name  of  "  Campement  des  matelots."  Here  it  was  voted  too  late  to 
pitch  tents,  so  we  rolled  ourselves  in  our  blankets,  some  on  shore 
and  some  in  the  boat,  taking  care  to  include  our  heads,  for  the  mus- 
quitoes  had  roused  themselves  and  were  making  active  preparations 
to  receive  us. 

June  26iA. — The  musquitoes  of  the  night  before  must  have  been 
merely  those  who  occupied  the  spots  where  we  lay  down,  for  when  in 
tfie  morning,  being  awakened  by  sundry  energetic  exclamations  in 
my  neighborhood,  I  extricated  my  head  from  the  blanket  and  looked 
about  me,  my  first  impression  was  wonder,  at  the  swarms  that  sur- 
rounded the  heads  of  my  companions.  Having  fortunately  a  mus- 
quito-veil  in  my  pocket  I  was  soon  a  disinterested  spectator  of  their 
torments.  It  was  with  some  difficulty  that  the  necessary  arrange- 
ments for  embarking  (with  no  thought  of  breakfast)  were  completed, 
and  it  was  more  than  an  hour  after  we  left  the  place  before  with  all 
our  exertions  we  could  get  the  boat  rid  of  them. 

Soon  afterwards  it  began  to  rain.  Our  course  lay  up  the  boai^chan- 
nel,  (twelve  miles  shorter  than  the  main  passage,)  over  mud-flats 
covered  with  only  a  few  feet  of  water,  the  banks  on  either  side  flat 
and  covered  with  a  monotonous  forest  which  in  one  place  was  burnt, 
and  for  miles  a  tedious  succession  of  blackened  trunks.  We  crowded 
together  in  the  middle  of  the  boat  and  covered  ourselves  as  well  as 
we  could  with  tarpaulins  and  India  rubber  cloaks,  the  importance  of 
which  rose  considerably  in  the  general  estimation.  This  muddy 
expanse  of  the  river  or  strait,  goes  by  the  name  of  Mud  Lake.  It 
resembles  Lake  St.  Clair  on  a  smaller  scale,  being  eight  or  ten  miles 
wide.  Here,  as  we  were  afterwards  told,  is  found  a  great  abundance 
and  variety  of  fishes,  and  also  the  salamander  which  the  Indians  call 
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tfie  ''walking  fish"  (^Menobranchus),  and  which  even  to  them  u  » 
great  curiosity.  At  last  we  reached  the  Lower  Rapids,  where  witii 
all  the  exertion  of  our  men  we  for  some  time  made  littlo  progress. 
Soon  a  cabin  or  two  made  its  appearance ;  then  we  saw  the  palisades 
of  Fort  Brady,  and  at  noon  arrived  at  the  wharf,  where  even  the 
run  did  not  prevent  a  considerable  concourse  of  tiie  idle  population. 
Carts  drove  down  into  the  water  for  our  luggage,  and  at  length  oar 
drenched  state  was  relieved  by  the  comfortable  accommodations  of 
the  "  St.  Mary's  Hotel." 


CHAPTER    II. 

THE    8AULT    TO    MICHIPICOTIN. 

JwM  27ih. — The  Sault  de  St.  Marie,  on  the  American  side,  is  a 
long  straggling  village,  extending  in  all  some  two  or  three  miles, 
if  we  reckon  from  the  outposts  of  scattered  log-huts.  The  main 
part  of  it,  however,  is  concentrated  on  a  street  running  from  the 
Fort  (which  stands  on  a  slight  eminence  over  the  river,)  about  a 
quarter  of  a  nule  along  the  water,  with  some  back  lanes  leading  up 
the  gradual'  slope,  rising  perhaps  half  a  mile  from  the  river.  Be^ 
hind  this  agsdn  is  an  evergreen  swamp,  from  which  a  rocky  wooded 
bluff  rises  somewhat  abruptly  to  the  height  of  a  hundred  feet  or 
thereabouts. 

The  population  is  so  floating  in  its  character  that  it  is  difficult  to 
estimate ;  some  stated  it  at  about  three  hundred  on  the  average, 
consisting  of  half-breed  voyageurs,  miners  waiting  for  employment, 
traders,  and  a  few  Indians.  The  chaplain  at  the  Fort,  however,  esti- 
mated the  number  of  inhabitants  on  both  sides  of  the  river  at  one 
thousand,  of  whom  the  majority  belong  to  the  American  side. 

The  most  striking  feature  of  the  place  is  the  number  of  dram- 
shops and  bowling-alleys.  Standing  in  front  of  one  of  the  hotels  I 
counted  seven  buildings  where  liquor  was  sold,  besides  the  larger 
"stores,"  where  this  was  only  one  article  among  others.  The 
roar  of  bowling  alleys  and  the  click  of  billiard  balls  are  heard 
finom  morning  until  late  at  night.  The  whole  aspect  is  that  of  a 
western  village  on  a  fourth  of  July  afternoon.  Nobody  seems  to  be 
at  home,  but  all  out  on  a  spree,  or  going  a  fishing  or  bowling. 
There  are  no  symptoms  of  agriculture  or  manufactures ;  traders 
enough,  but  they  are  chatting  at  their  doors  or  walking  about  from 
one  shop  to  another.  The  wide  platforms  in  front  of  the  two  large 
taverns  are  occupied  by  leisurely  people,  with  their  chairs  tilted 
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Itack,  and  cigars  in  their  mouths.  Nobody  is  haay  but  the  bai^ 
keepers,  and  no  one  seems  to  know  what  ho  ia  going  to  do  next. 

The  cause,  probably,  may  be  in  part  the  facilities  for  smuggling 
brandy  from  the  Canadian  aide  of  the  river,  where  it  is  cheaper  than 
on  oura.  But  the  mischief  lies  chiefiy  in  the  unsettled  state  of  things, 
the  irregularity  of  employment  and  wages  of  labor.  Money  is  not 
earned  and  spent  from  day  to  day,  at  home,  but  comes  in  lumps, 
and  seasons  of  labor  are  followed  by  intervals  of  idleness.  In  short, 
the  life  of  most  of  the  inhabitants  b  essentially  that  of  sailors,  and 
brings  accordingly  the  reckless  character  and  the  vices  of  that  class. 

Something  also  is  due  to  the  admixture  of  Indian  blood,  which  has 
ft  fatal  proneneSB  to  liquor.  Whilst  we  were  here  a  number  of  Indian! 
urived  with  the  son  of  a  chief,  from  Fort  William,  and  after  pand- 
ing  about  the  town  with  an  American  flag,  speechifying  and  offering 
the  pipe  at  all  the  grog-shops  to  beg  for  liquor,  they  dispersed  aod 
devoted  themselves  to  drinking  and  playing  at  bowls.  'In  the  even- 
ing, two  of  us  passing  one  of  the  bowling-alleys,  saw  in  front  of  it, 
lying  on  a  heap  of  shavings,  a  dark  object  which  proved  to  be  tbe 
chief 's  son,  extended  at  full  length,  dead  drunk,  with  several  Indiau 
endeavoring  to  get  him  home.  The  only  sign  of  life  he  gave  was  a 
feeble  muttering  in  Indian,  copiously  interspersed  with  the  English 
curse  ;  another  instance  of  the  naturalization  of  John  Bull's  national 
imprecation  in  a  foreign  tongue.  It  is  said  the  Indians  have  no 
oath  in  their  own  language.      Finding  it  impossible  to  make  him 
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descent,*  but  the  stream  is  much  compressed  and  moreover  very 
shallow,  whence  the  great  rapidity  of  tlie  current  at  this  spot.  On 
the  opposite  bank  is  a  thin,  straggling  village,  and  a  large  building 
belonging  to  the  Hudson's  Bay  Company. 

Our  explorations  of  the  neighborhood  showed  a  great  abun- 
dance of  birds  for  the  season.  Prof.  Agassiz  as  usual  had 
got  all  the  fishes  of  the  neighborhood  about  him  ;  among  others 
several  specimens  of  the  gar-pike  of  Lake  Huron,  dried  or  in  spirits, 
were  presented  to  him  by  the  various  coadjutors  whom  he  had 
interested  in  his  favor.  One  of  the  most  zealous  of  these  was  a  fish- 
erman whom  he  had  captivated  by  a  distinction  (at  first  stoutly  and 
confidently  combatted)  between  two  closely-resembling  species.  In 
the  evening  he  unrolled  his  blackboard  and  gave  us  the  following 
account  of  them : 

"  The  gar-pike  is  the  only  living  representative  of  a  family  of  fishes 
which  were  the  only  ones  existing  during  the  deposition  of  the  coal  and  other 
ancient  deposits.  At  present  it  occurs  only  in  the  United  States.  The  spe- 
eies  of  South  Carolina  was  described  by  Linna}us  as  Esox  osseus,  from  a 
0peeimen  sent  to  him  by  Dr.  Garden.  Bat  it  is  not  an  Esox,  though  it  has 
the  peculiar  backward  dorsal  of  that  genus.  It  differs  in  the  arrangement 
of  the  teeth,  which  in  Esox  are  seated  on  the  palatal  bones  and  the  vomer, 
bat  in  this  genus,  Lepidosteos,  on  the  maxillary  and  all  other  bones  which 
form  the  roof  of  the  mouth.  Moreover,  the  snout  of  the  latter  is  much  longer, 
the  upper  jaw  bones  being  divided  into  ten  or  twelve  distinct  pieces.  The 
intermaxillary  is  a  small  bone  pierced  with  two  holes  for  the  admission  of  the 
two  anterior  projecting  teeth  of  the  lower  jaw.  In  Esox  the  scales  are 
rounded  and  composed  of  layers  of  homy  substance,  and  overlap  each  other. 
In  Lepidosteos  the  scales  are  square  and  overlap  only  very  slightly.  Each 
Bcale  is  composed  of  two  substances ;  first,  a  lower  layer  of  bone,  forming 
that  part  uf  the  scale  which  is  covered  by  the  next ;  second,  enamel,  like  that 
of  teeth.  The  scales  are  also  hooked  together ;  a  groove  in  each,  with  a 
hook  from  the  next  fitting  into  it.  Nothing  of  this  kind  occurs  in  other 
fishes  of  the  present  day.  From  these  peculiarities  I  have  named  this 
fiunily  the  Ganoids.     Their  vertebra)  are  not  articulated  together  as  those 

*  According  to  Bayfield  tbe  total  descent  is  twenty-two  and  one-half  feet,  but 
this  probably  includes  both  the  Upper  and  Lower  Rapids,  as  the  whole  difference  of 
leTel  between  Lake  Superior  and  Lake  Huron,  in  a  distance  of  forty  mUes,  is  only 
thirty-two  feet.— JSoticAtf^'f  British  Dom.  in  N.  America,  I.,  128. 
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of  other  fishes,  but  unite  hy  a  ball-and-socket  joint,  as  in  reptiles.  The 
soalos  also  resemble  in  eome  particulars  those  of  the  Crocodilean  reptiles, 
which  immedialely  sacceeded  the  fossil  Ganoids,  during  irhose  epoch  do 
reptiles  existed.  The  embryology  of  the  gar-pike,  of  which  nothing  as  yet 
is  known,  would  be  an  exceedingly  interesting  subject  of  investigation,  moce 
it  is  a  general  law  that  the  embryo  of  the  BDimals  now  living  resembles  tbe 
most  ancient  representatives  of  the  same  family.  As  probably  connected 
with  the  preservatioa  of  this  ancient  &mily  of  fishes  in  this  country,  may 
be  mentioned  the  fact  that  there  was  an  extensive  continent  fi>rmed  in  Nortli 
America  at  a  time  when  all  the  rest  of  the  earth  was  under  water.  Thus 
physical  conditions  have  been  more  unaltered  here  than  elsewhere. 

"  The  white-fish,  (  Coregonut  albui,)  has  all  the  charactere  of  the  salmons, 
but  no  teeth.  Among  those  I  obtained  to-day,  is  a  new  species,  cha- 
racterized by  a  smaller  mouth  and  more  rounded  jaw.  To  the  same  family 
belongs  the  lake  "  herring,"  whicb  is  no  herring  at  all.  This  species  has 
a  projecting  lower  jaw  and  is  undescribed.  Here  b  a  little  fish  which  on 
hasty  examination  would  seem  to  belong  to  the  salmons,  but  has  a  project- 
ing upper  jaw,  and  teeth  on  the  intermaxillary,  the  upper  maxillarf 
forming  another  arch  behind,  without  teeth.  It  has  pectinated  scales,  like 
the  perch.  It  Is  a  new  genus,  allied  to  the  family  of  Chax«diu  of 
Miiller.  Fossil  fishes  of  this  family  oecui'  in  great  numbers  in  the  oreta> 
ceons  period ;  they  are  the  first  of  the  osseous  fishes.  This  again  is  an  in- 
stance similar  to  that  of  the  Lepidosteus.  The  fish  before  us  presents  ft 
ourious  combination  of  the  characters  of  tbe  Cycloids  and  Clenoids.  Hen 
is  a  fish  belonging  to  the  Gyprinida,  but  oharacterized  by  tbick  lips  and  a 
projecting  upper  jaw,  whence  I  propose  to  call  it  Bhinichthyi  marmoTaUtt. 
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the  glove  and  the  coat-sleeve.     On  the  other  hand,  thej  are  easilj 
killed,  as  they  stick  to  their  prey  like  bull-dogs. 

Jvmt  29^. — ^Among  the  birds  here,  the  most  abundant  is  the 
white-throated  sparrow,  {Fringilla  pennsylvanicay^  evidently  breed- 
ing in  great  nmnbers  in  the  swamp,  for  from  the  top  of  nearly 
every  dead  tree  a  male  bird  of  this  species  was  pouring  forth 
his  loud,  striking  note,  something  like  the  opening  notes  of  the 
European  nightingale.  The  females  were  not  to  be  seen,  and  were 
doobtiess  sitting.  I  found  the  nest  and  new-laid  eggs  of  the  song- 
sparrow,  but  could  not  discover  those  of  the  pennsylvanica.  In  the 
evening  the  Professor  made  the  following  remarks  on  the  classifica- 
tion of  birds: 

"Animals  have  usually  been  classed  merely  according  to  the  cbaracteni 
of  the  adult.  In  some  instances,  however,  the  importance  of  an  examina- 
tion of  the  embryonic  state  also  has  already  been  acknowledged  by  natural- 
ists. For  example,  the  barnacle,  though  in  fact  a  crustacean,  has  in  the 
adult  state  so  much  the  appearance  of  a  moUusk,  that  its  true  relation 
could  hardly  be  recognized  without  the  investigation  of  the  embryo,  which 
has  all  the  aspect  of  the  ordinary  crustaceans.  Hitherto  embryology  has 
been  applied  principally  to  the  study  of  functions  and  organs,  and  not  of 
(dasafieation,  but  I  think  it  of  the  highest  importance  to  the  right  under- 
■tanding  of  the  affinities  of  all  animals. 

"  Birds  are  at  present  classed  according  to  the  form  of  the  feet  and  bill. 
They  form  a  very  distinct  group  in  the  animal  fingdom,  all  having  wings, 
naked  bills,  and  the  same  general  form  of  feet.  Yet  no  class  has  puzzled 
naturalists  more. 

"  Great  weight  has  been  given  to  the  form  of  the  toes.  In  one  great 
group,  (^Palmipedes  t)  at  least  three  of  the  toes  are  united  by  a  web  (four  in  the 
pelican  and  gannet,)  throughout  their  whole  length.  In  all  other  birds  the 
toes  are  free,  though  in  some  the  upper  joints  are  united. 

"  The  form  of  the  claws  has  also  been  considered  of  great  importance.  In 
hirdi  of  prey  an  agreement  in  the  form  of  the  claws  is  accompanied  by  a 
resemblance  in  the  shape  of  the  bill.  In  others,  however,  this  is  not  the  case ; 
thus  the  parrots,  with  crooked  bills,  and  the  woodpeckers  with  straight  bills, 
have  been  united  as  climbers.  Agam,  the  passerines,  classed  together  from 
the  shape  of  the  bill,  agree  very  well  m  other  respects ;  but  in  the  water- 
birds,  species  of  very  various  characters  have  been  brought  together. 

**  Taking  all  these  things  together,  ornithologists  have  very  generally  agreed 
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on  fbar  or  five  great  divisions,  tbougb  vitli  some  diSerencea,  Tbas  tiM 
waders,  or  those  birds  having  tbe  tarsus  and  a  space  above  tt  naked,  are 
put  in  one  group  by  some,  snd  by  others  made  into  two.  The  arrangement 
of  the  water  birds  now  most  generally  admitted  is :  Palmipeda :  with  the 
feet  united,  eicept  in  one  group,  (the  grebes,  &c.)  This  division,  I  inclin* 
to  think,  is  made  on  an  insufficient  consideration  of  their  true  affinitiu. 
ChoHatoTM:  with  three  toes  before,  and  one  behind.  Tbe  gallinaeeout 
birds  form  a  very  natural  group,  haviug  the  tipper  jaw  arched,  and  feet  like 
those  of  the  graltatores,  but  with  short  and  curved  claws.  The  climbert  harm 
two  ti>cs  before  and  two  behind,  of  which  one  may  gcuorally  be  moved  in 
either  direolion.  Sometimes  there  is  only  ^  trace  of  this  arrangement,  in  a 
closer  UDion  of  two  of  the  toes  with  each  other  than  with  the  rest.  lHu 
ptuserinet  have  curved  claws,  or  sometimes  the  hind-claw  is  str^ght;  three 
toes  before  and  one  behind.  Some  make  three  groups  of  them,  bring- 
ing together  those  with  flattened  bills,  (Insectivora ;)  those  with  conical 
bills,  (Granivora,)  and  those  with  the  upper  mandible  much  stronger  Hum 
Ae  lower,  (Omnivon.)  Some  again  separate  from  these  the  awallowe, 
pigeons,  &c. 

"  Tbe  toes  in  all  bu^s  have  tbe  same  number  of  joints.  The  bind  toe 
always  consists  of  a  ungle  joint,  the  inner  toe  of  two,  the  middle  of  three, 
and  the  outor  of  four.  This  arrangement  in  important  in  distinguishing  the 
fossil  tracks  of  birds  from  those  of  oUier  snimals,  it  being  peculiar  to  them. 

"  In  ezamiaing  birds  within  the  egg,  I  hi^e  recently  found  some  chaiw>- 
tcrs  to  be  less  import&nt  than  has  been  supposed.  Thus  the  foot  of  the 
embryo  robin  is  webbed,  like  that  of  the  adult  duck  ;  so  also  in  the  sparrow. 
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readiness  to  fonrard  his  plans,  ^ving  him  letters  to  the  gentlemen 
in  charge  of  the  Tarions  posts  on  the  lake,  which  were  highly  ser- 
viceable to  OS. 

Dr.  C.  T.  Jackson  and  the  gentlemen  engaged  with  him  in  the 
gedogical  survey  of  the  copper  region  of  the  south  shore  of  Lake 
Superior,  also  arrived  to-day,  uid  his  assistant,  Mr.  Foster,  gave  tlie 
Prof,  some  valuable  information,  particularly  concerning  Neepigon 
Bay,  which  he  had  visited. 

Mr.  McLeod,  of  the  Sault,  lent  to  the  Professor  Bayfield's  large 
map  of  the  Lake,  (which  we  had  not  been  able  to  procure,)  enriched 
with  manuscript  notes,  and  gave  him  the  results  of  various  geologi- 
cal excursions  on  the  lake.  ^ 

June  30tA. — Rainy.  Nevertheless,  our  preparations  being  made, 
we  decided  to  start.  It  was  necessary  to  convey  our  multifarious 
luggage  to  the  upper  end  of  the  portage,  above  the  rapids,  a  distance 
of  about  two-tiiirds  of  a  mile.  Walking  thither  in  the  rain,  over  a 
road  made  across  the  swamp,  the  surface  of  which  is  strewed  with 
bowlders  of  various  sizes,  we  found  a  collection  of  warehouses  and  a 
few  log-cabins,  just  at  the  commencement  of  the  rapids.  Here  our 
boats  were  moored  at  a  wharf  at  the  extremity  of  which  was  a  huge 
ciMie  for  unloading  copper  ore.  Here  also  lay  at  anchor  several 
schooners,  and  a  propeller  that  runs  along  the  south  shore,  and 
occanonally  crosses  to  Fort  William. 

Our  boats  were  three  in  number ;  one  large  Mackinaw  boat  and 
t#o  canoes  of  about  four  fathoms'  length.  One  of  these  canoes  was 
kindly  lent  to  us  by  Prof.  James  Hall,  of  Albany,  the  other  we  hired ; 
the  boat  we  had  been  obliged  to  buy,  giving  eighty  dollars  for  it.  It 
proved  a  considerable  hindrance  to  speed,  being  always  behind,  ex- 
cept when  the  wind  was  aft  and  fresh.  Our  luggage,  however,  with  the 
cc^ctions  of  specimens  and  the  apparatus  for  collecting,  could  not  be 
carried  in  canoes  without  uncomfortably  loading  them.  From  my  own 
subsequent  experience  I  should  say  that  what  is  called  a  "  five-man- 
boat,"  ia  the  craft  best  adapted  for  such  an  occasion  as  ours,  and 
this  opinion  was  confirmed  by  a  gentleman  at  the  Sault  who  had 
tried  the  experiment.  GThe  canoes  were  precisely  what  one  sees 
from  Maine  to  Michigan,  birch-bark  stretched  by  two  layers  of  thin, 
flat,  wooden  ribs,  one  transverse,  the  other  longitudinal,  placed  close 
together,  ^th  a  strip  of  wood  round  the  gunnel,  and  the  whole 
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eewed  wi&  pine-roots.  It  is  said  that  after  the  materiala  are  cat  oat 
and  fitted,  two  men  to  put  them  together,  with  six  women  to  sew, 
can  make  two  seven-&thom  canoes  in  two  days.  While  on  the  lake 
the  canoes  are  not  usually  paddled,  but  rowed,  the  same  number  of 
men  exertjng  greater  force  with  oars  than  with  paddles.  Bj  doab- 
ling  the  number  of  men,  putting  two  on  a  seat,  more  of  course  ean 
be  accomplished  with  paddles.  The  gunnel  of  a  canoe  is  too  sli^t 
to  allow  of  the  cutting  of  rowlocks,  or  the  insertion  of  thole-pins :  bo 
a  flat  strip  from  a  tree,  with  a  branch  projecting  at  right  angles,  is 
nailed  to  the  gunnel,  and  a  loop  of  raw  hide  attached,  through 
which  the  oar  b  passed. 

Our  boats  were  stowed  as  follows :  On  the  bottom  were  liud  set- 
ting-poles  and  a  spare  paddle  or  two,  (to  prevent  the  inexperienced 
from  putting  their  boot-heels  through  the  birch-bark,)  and  over  these, 
in  the  after  part,  a  tent  was  folded.  This  formed  the  quarteinleck 
for  the  bourgeois,  (as  they  called  os,)  and  across  it  was  lud  th« 
bedding,  which  had  preTiously  been  made  up  into  bolBtei>like  pack- 
ages, covered  with  buffido-roheB,  or  with  the  matting  of  the  country, 
a  very  neat  fabric  of  some  fine  reed  which  the  Indians  call  paqiMk. 
These  bolsters  served  for  our  seats,  and  around  them  were  disposed 
other  articles  of  a  soft  nature,  to  form  backs  or  even  pillows  to 
oar  ffltting  conches.  The  rest  of  the  luggage  was  skilfully  disMb- 
nted  in  other  parts  of  the  canoe,  leaving  room  for  the  oarsmen 
to  sit,  on  boards    suspended   by   cords   from  the   gunnel,  and  ft 
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rather  under  medium  height,  but  well  made,  particularlj  the  chest  and 
neck  well-developed.  The  Indians  were  Ojibwas  (6jib-wah),  and  had 
the  physical  peculiarities  of  their  tribe,  viz. :  a  straighter  nose,  rather 
greater  fulness  of  the  face,  and  less  projecting  cheek-bones,  than  the 
Western  Indians.  But  I  was  most  struck  with  the  Irish  appearance 
of  the  Canadians,  and  though  I  ascertained  that  they  had  no  Irish 
blood  in  their  veins,  yet  the  notion  often  recurred  during  the  trip,  and 
I  found  myself  several  times  surprised  at  missing  the  brogue.  They 
were  blue-eyed,  with  flaxen  hair,  a  rather  low  and  square  head,  and 
lugh-pitched  voice.  This  resemblance,  which  also  struck  others  of 
the  party,  is  interesting  as  showing  perhaps  che  persistancc  of  blood 
and  race.  It  was  not  until  afterwards  that  I  was  informed  that  the 
French  of  Canada  are  Bretons  and  Normands  by  origin ;  thus  coming 
firom  that  part  of  France  in  which,  whether  as  most  remote  from  in- 
vaders, or  from  having  been  recruited  from  the  British  Isles,  the 
Celtic  blood  is  best  preserved.  I  do  not  know  whether  the  Celtic 
features  are  so  noticeable  at  this  day  in  that  part  of  France,  but  no 
one  would  have  ever  taken  these  men  for  Frenchmen. 

Our  preparations  occupied  some  time ;  finally,  just  as  we  were 
about  to  start,  it  was  suggested  and  on  short  consultation  decided 
that  we  must  have  an  additional  canoe  ;  those  provided  proving  insuffi- 
cient to  hold  us  all  comfortably.  Two  of  the  party  accordingly 
remained  behind  to  attend  to  this  matter,  and  we  got  under  weigh. 

We  had  but  three  in  the  canoe  besides  the  boatmen,  which  gave 
us  an  advantage  over  the  others,  so  that  we  immediately  took  the 
lead,  and  soon  ran  the  other  boats  out  of  sight.  The  rain  ceased,  but 
Uie  weather  was  still  unsettied,  and  the  wind,  strong  down  the 
river,  much  retarding  our  progress.  Our  men  had  a  hard  pull  of  it, 
yet  ihey  kept  up  an  unceasing  chatter  in  Ojibwa,  (which  sounded 
occasionally  much  like  Platt-Deutsch,)  interspersed  with  peals  of 
laughter.  About  five  o'clock  we  reached  the  Pointe-aux-Pins,  about 
six  miles  from  the  Sault,  and  as  the  wind  had  become  very  strong, 
and  the  other  boats  were  far  behind,  we  decided  to  wait  for  them. 

The  Point  is  a  mass  of  sand  and  gravel,  mingled  with  large 
stones;  towards  the  main  land  are  a  few  pitch-pines  and  willows; 
the  ground  covered  with  moss  and  low  bushes,  and  a  few  strawber- 
ries. Some  flocks  of  pigeons  were  whirling  about,  at  times  dashing 
dofwn  to  the  ground,  and  then  liong  hi^in  the  air ;  a  couple  of  these 
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were  tihot,  as  well  a6  ft  young  creek-eheldrake,  (^Mergua  cucuUattu,') 
from  a  small  flock  m  a  creek  emptying  into  the  river.  On  returning 
to  the  neighborhood  of  the  boat,  we  found  a  fire  lighted  and  prepara- 
tions making,  under  the  superintendence  of  Henry,  tho  steersman,  tor 
getting  a  aupper  from  a  ham  and  Bome  flour  which  had  been  provi- 
dently stowed  in  our  canoe.  The  process  of  &ymg  the  liam,  aod 
roasting  the  birds  on  a  spit  stuck  in  the  ground,  -was  neither  new  not 
interestmg  to  me  otherwise  than  as  conducive  to  supper.  But  Uw 
process  of  making  bread  witJi  mere  flour,  water,  salt,  and  a  frying- 
pan,  excited  my  cuiioraty.  Nothing  b>  my  knowledge  was  put  in  to 
make  the  bread  rite,  neither  had  anything  been  prond^d  by  os  for 
that  purpose,  yet  tlie  dough,  after  having  been  kneaded  for  a  long 
time,  pressed  down  into  the  frying-pan  and  toasted  before  the  fire, 
turned  out  excellent  bread,  perfectly  light  and  well-tasted.  By  what 
mystery  the  fermentation  was  accomplished  or  gotten  over,  I  leave 
to  the  initiated  to  make  out.  Ferbape  the  vigorous  and  long-CMi- 
tinued  kneading  may  have  supplied  the  place  of  yeast ;  at  all  events, 
some  of  the  party,  whose  cooks  were  more  sparing  of  their  labor  than 
ours,  used  to  have  heavy  bread,  a  misfortune  that  never  befell  ub. 

Shortly  before  dark  the  other  canoe  arrived,  and  we  learned  that 
the  bateau  had  been  driven  back  by  the  force  of  the  wind,  and  bad 
.  put  in  for  the  Canada  shore. 

We  were  now  established  for  the  night.  There  was  nothmg  very 
cheery  aWut  the  a.sjiuct  oF  tliD  Poiiitc-;iux-Pina  ;  —  a  jcsokte  maas  of 
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July  Ist. — ^Earlj  this  morning  our  companions  in  the  bateau 
joined  us.  They  had  run  some  danger  of  swampmg,  the  day  before, 
imd  had  been  forced  to  put  in  on  the  Canada  side,  not  much  above  the 
Sault,  where  they  found  good  quarters  on  board  a  steamboat  that 
had  been  seized  for  smuggling  and  Isud  up  in  ordinary  by  the  Cana- 
dian government.  After  breakfast  we  started  in  company  and  got 
up  to  Oros-Cap,  about  fifteen  miles,  where  we  halted,  there  being  no 
good  camping-ground  for  some  distance  beyond. 

From  the  Pointe-aux-Pins  to  the  mouth  of  the  river,  some  four  or 
five  nules,  the  width  of  the  stream  varies  from  one  to  two  miles. 
Here  it  enlarges  rather  suddenly,  so  that  Gros-Cap  and  Point-Iro- 
quois,  the  PiMars  of  Hercules  of  Lake  Superior,  as  some  one  calls  them, 
are  six  or  seven  miles  apart.  This  is  the  true  entrance  of  the  lake. 
The  shore  continues  low  and  marshy  for  some  distance  beyond ;  then 
the  high  land  of  the  Cape  comes  in  sight,  stretching  across  at  right 
angles  with  the  course  of  the  river,  and  soon  the  scenery  in  the  im- 
mediate neighborhood  also  assumes  the  proper  character  of  the  lake. 
I  was  struck  with  the  similarity  to  some  portions  of  our  sea-coast, 
for  instance,  in  the  neighborhood  of  Gloucester  in  Massachusetts, 
or  Cape  Elizabeth,  near  Portland.  Rocky  points,  covered  with 
vegetation,  rising  abruptly  from  deep  water,  alternate  with  pebble 
beaches ;  back  of  this,  the  land  slopes  gradually  upward,  densely 
covered  with  white  pine,  canoe-birch  and  aspen,  to  the  foot  of 
the  clifi*,  which  rises  steeply  to  the  height  of  seven  hundred  feet, 
showing  vertical  faces  of  bare  rock,  and  crowned  on  the  top  with 
evergreens. 

We  encamped  early  in  the  day  in  a  narrow  cove,  formed  by  a 
point  of  low  rocks,  running  almost  parallel  to  the  shore.  Here 
we  encamped  among  large  aspens,  and  thickets  of  the  beautiful 
white-flowering  raspberry  of  the  lakes,  (^Rvhm  Nutkanus^)  Our 
friends  joined  us  from  the  Sault  with  a  large  seven-fathom  canoe 
pulling  three  oars,  which  was  christened  the  ^^  Dancing  Feather." 

After  dinner,  two  of  us  set  off  for  the  top  of  the  cliff.  The  slope 
•forming  the  border  of  the  lake  in  this  spot  seems  to  be  merely  the 
debrU  fallen  from  the  face  of  the  cliff,  which  rises  so  abruptly  that 
we  were  obliged  to  skirt  along  its  base  for  some  distance  before  we 
found  a  practicable  ascent  in  a  gully  in  the  face  of  the  rock,  and  here 
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eron  only  by  help  of  the  trees.  CUmbing  along  the  ledges  and  &om 
one  trunk  to  another,  we  at  length  reached  the  top,  a  mass  of  rock, 
mtermin^ed  with  spruce  trees.  The  wind  blew  fresh  and  we  were 
in  hopes  to  be  free  from  the  flies  and  mosquitoes,  which  were  rather 
troubleaome  below.  The  result  showed  that  we  had  reasoned  cor 
recti;  as  to  the  muaquitoes,  but  not  at  all  as  to  the  flies,  who,  as  we 
now  learned  for  the  first  lime,  by  actual  experience,  afiect  Ugh  and 
dry  places.  They  surrounded  us  in  such  swarms  that  it  was  impos- 
uble  to  remain  quiet  for  a  moment  ;  brushing  them  away  with 
branches  was  of  no  use,  and  even  a  musquito  veil  proved  no 
protection.  The  meshes  being  rather  larger  than  their  bodiea, 
they  alighted  for  a  moment  upon  it,  and  then  deliberately  walked 
throng.  When  the  wind  blew  very  bard  they  would  make  a  lee  for 
an  instant,  and  then  reappear  in  cloudB.  On  arriving  at  the  camp, 
we  were  speckled  with  blood,  particularly  about  the  forehead  and 
back  of  the  ears.  Our  feces  looked  as  if  charges  of  dust  shot  had 
been  fired  into  them,  each  sting  leaving  a  bloody  spot. 

It  was  discovered  this  evenmg  that  some  things  had  been  left  be- 
hind, and  our  short  experience  had  already  taught  the  need  of  some 
others,  so  two  of  the  party  volunteered  to  go  back  in  a  light  caooe 
to  fetch  them  from  the  Sault. 

Jvly  2d. — It  was  thick  and  rMny  fanlay,  so  we  did  not  leave  our 
camp.  In  our  immediate  neighborhood  were  several  lodges  of  lo- 
dians ;  "  geia  du  JJao,"  as  our  men  called  them,  from  whom  we 
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This  arrangement  is  indeed  on  many  accounts  an  advisable  one. 
Otherwise  there  is  a  great  deal  of  squabbling  among  the  men,  for 
each  is  willing  to  look  out  for  his  own  canoe  and  bourgeaiSj  but  not 
for  the  rest,  and  they  try  to  shift  the  labor  fix)m  one  to  the  other. 
Except  that  we  usually  encamped  in  the  same  neighborhood  at  night, 
and  were  sometimes  within  hail  of  each  other  during  the  day,  we 
might  henceforward  be  considered  as  four  separate  parties. 

In  our  canoe  everything  settled  down  after  this  into  a  very 
methodical  routine,  which  I  may  as  well  describe  here.  We  were 
provided  in  all  respects  with  an  independent  equipment,  embrac- 
ing provisions  for  a  day  or  two,  viz.,  salt  pork,  ham,  potatoes,  peas, 
beans,  flour,  hard  bread,  rice,  sugar,  butter,  coffee,  tea,  pickles  and 
condiments.  When  we  landed  in  the  evening,  as  soon  as  the  canoe 
was  unladen  and  hauled  up,  two  of  the  men  proceeded  to  pitch  the  tent, 
while  tlie  other  collected  wood,  made  a  fire,  put  on  the  tea-kettle,  and 
brought  up  the  mess-chest,  which  contained  tin  plates,  knives  and 
forks,  &c.,  and  also  in  bottles  and  tin  cases  those  of  our  stores  that 
would  be  injured  by  moisture.  Then  they  devoted  themselves  to 
preparing  supper.  One  kneaded  dough  in  a  large  tin  pan ;  another 
fried  or  roasted  the  fish,  if  we  had  any,  or  the  pork  or  ham,  if  fish 
was  wanting.  A  large  camp-kettle,  suspended  by  a  withe  from  a 
tripod  of  sticks,  over  the  fire,  contained  a  piece  of  pork,  and  dump- 
lings, which  the  men  preferred  for  themselves,  or  occasionally  a  rice 
pudding  for  us.  When  all  was  ready,  an  India-rubber  cloth  (which 
served  to  protect  the  luggage,  and  on  occasion  for  a  sail,)  was 
spread  on  the  ground,  and  the  dishes  arrayed  upon  it.  Around 
tins  we  reclmed  in  the  classical  fashion,  and  Henry  stood  by  to  serve 
coffee  and  fetch  anything  that  might  be  wanted.  As  to  provisions, 
if  I  were  consulted  about  the  outfit  of  such  a  party  as  ours,  I  should 
recommend  a  full  supply  of  rice  and  sugar.  Maple  sugar  (which 
can  usually  be  had  in  these  regions,)  is  as  good  as  any,  for  one's  taste 
becomes  unsophisticated  in  the  woods ;  the  rice,  I  may  observe,  must 
be  boiled  in  a  bag,  and  not  loose  in  the  camp-kettle,  as  the  Professor's 
man  did  it  one  day,  when  it  came  out  in  the  shape  of  mutton  broth 
without  the  mutton.  Salt  pork  is  very  well  where  one  goes  a-foot, 
or  paddles  his  own  canoe,  but  in  a  life  of  so  little  exertion  as  ours, 
ilie  system  cannot  dispose  of  so  much  carbon,  and  rejects  it  accord- 
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ia^j.  For  tbe  same  reason,  periiaps,  I  fband  tiiat  I  not  only  did 
not  mifls  the  milk  in  the  ooffee,  but  could  not  drink  it  when  it  ma 
■ent  to  ns  at  the  trading  posts.  Fot&toee  irould  no  donbt  be  a  good 
thing,  bat  oar  men  did  not  knOT  how  to  cook  them.  Before  we 
started,  the  qnestion  being  nused  as  to  the  relative  quantitieB  of  tea 
and  coifee  to  be  bought,  the  most  thought  thej  should  drink  reiy 
little  coffee,  but  depend  upon  t«a.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  oar  whole  tour,  (ex- 
cept by  the  men,)  when  coffee  could  be  had.  The  trutli  is,  tliat  tea 
is  very  refreshing  after  a  hard  day's  work,  and  it  was  priaed  accord- 
ingly by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  IL 
Aft«v  we  had  done  our  meal,  the  men  took  theirs.  At  6mA 
Henry  brought  us  a  candle,  and  then  he  and  the  other  men  tamed 
in,  all  lying  close  together,  Bometimee  entirely  in  the  open  air, 
sometimeB  with  their  heads  under  the  canoe,  or  if  it  rained  tbejr 
made  a  kind  of  tent  with  the  India-rubber  cloth.  They  had  each  a 
very  comfort^le  supply  of  blanketa,  Ac,  and  somewhat  to  my  spr- 
prise  each  was  provided  with  a  pillow.  Oar  own  bedding  consisted, 
in  my  case,  for  inslanae,  of  a  bu&lo  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blanketa,  which  I  had  brought  from  Boston, 
as  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  bron^it 
blow-ap  mattresses  of  India-rubber,  and  if  these  things  are  managea- 
blu.  I  ahoiild  rticommund  llicir  bein^  tak^'n,  as  wc  wi^rc  nflei 
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paff  or  two  he  woald  pasd  it  to  the  next,  and  when  each  had  had  his 
torn,  it  was  put  away  and  thej  took  to  their  oars  again. 

While  detained  in  our  tent  by  the  rain  to-day,  we  employed 
eurselves  in  manufactaring  a  mnsqnito  net  out  of  some  muslin  we  had 
krought  for  the  purpose.  This  being  provided  with  cords,  was 
stretciied  at  night  from  one  tent-pole  to  the  other,  (the  tents  being 
iMf-dbaped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
an  arrangement  qmte  essential  to  a  comfortable  night's  rest  in  these 
regions. 

The  point  forming  the  breakwater  of  our  harbor,  and  to  which 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
«f  drift  scratches  imd  grooves.  Some  of  the  grooves  were  several 
feet  in  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  aa 
mooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  almost 
entirely  confined  to  the  inner  side  of  the  point,  where  some  of  the 
SBratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
could  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  points  of  rock,  occasioned,  as  Prof.  A.  explained,  by  the 
decomposition  of  the  Sur&ce  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  rain  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
▼arious  rocks  coUected  in  the  neighborhood. 

"  Geology,"  he  said,  "  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogy the  forms  and  composition  of  their  materials.  Geologists  are  apt  to  neglect 
the  study  of  mineralogj,  and  thus  to  overlook  the  differences,  in  different 
oountries,  of  rocks  bearing  the  same  name. 

"  If  geology  had  been  studied  first  in  this  country,  the  text-books  of  the 
srienoe  would  read  very  differently.  For  example,  there  is  no  rock  in  this 
M^km  answering  the  description  of  true  granite.  We  have  granitic  rocks 
enough,  but  none  of  an  amorphic  structure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
maintained  that  all  rocks  had  but  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  >pras,  each  had  examined  only  the  rocks 
in  its  neighborhood.  About  Edinburgh  the  rocks  are  trap ;  Button,  there- 
fbre,  referred  everything  to  the  action  of  fire.  Near  Freiberg  there  is 
nothing  but  sedimentary  rock ;  Weme^,  tiierefore,  would  admit  no  influence 
bo*  that  of  water. 
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"  HoBt  of  tha  rooks  in  this  Tegion  ira  Platooio,  that  it,  &ey  nunifest  tiw 
utloa  of  fire.  The  only  sedimenUrf  or  aqgeous  rock  fonnd  here  u  nnd- 
Btone,  the  age  of  which  U  unceitaiD,  as  do  fbeuls  have  aa  yet  been  fbond  in 
it.'  Probahly  it  belongs  to  the  Potedam  sandstone.  It  passes  freqnentlj 
into  quarts  and  qnartzoee  rock.  If  quaita  were  broken  up,  mixed  wilb  clay 
and  lime,  and  subjected  to  the  action  of  heat,  the  forms  of  metamorpluo 
rocks  would  be  produced  which  we  see  here.  Some  varieties,  however,  an 
quite  peculiar,  aa,  for  instance,  a  red  felspar  porphyry,  with  nomerons 
Bpecks  of  dark  epidot." 

The  canoe  &om  the  Sault  arrived  this  afleniooii. 

Jolt/  Sd. — The  ur  was  very  chilly  this  morning,  when  at  aboat 
half  past  five  oar  canoes  issued  from  the  little  cove  into  the  open 
lake.  But  the  prospect  before  us  was  sufficient  to  divert  oar 
thon^ts  &om  any  discomfort.  On  our  right  was  the  deep  ia^ 
of  Gioulue  Bay,  terminated  by  Goulaia  Point,  a  high  promontmy 
of  the  character  of  G-ros  Cap.  Directly  ahead  rose  tlie  fine  head- 
land of  Mam^nse,  (" little  atwrgetm"')  distant  about  thir^  tmles. 
We  were  yet  in  the  shadow  of  Gros-Gap,  and  all  the  shore  in  mght 
seemed  to  have  the  same  moimtalaous  character.  Bidge  over  ridge, 
distinct  at  last  only  by  the  outtmg  line  against  the  aky,  it  had  the 
freedom  and  play  of  outline,  which,  rather  than  size,  distiagmshes  a 
mouutaia  from  a  hill.  So  different  was  the  scene  from  anything 
on  the  Lower  Lakes,  that  although  I  knew  in  general  that  the  shore 
of  Lake  Superior  was  much  bolder  and  more  rocky  than  that  of  Ate 
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trees,  like  all  those  in  this  part  of  the  lake.  Seyeral  loons  flew  by 
to-daj,  and  whenever  one  appeared,  the  men  all  began  to  shout  '^  oory^ 
oory^^  which  seems  to  be  the  Indian  "  hurrah,"*  whereupon  the  bird 
would  usually  fly  in  circles  round  the  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  that  we  were  obliged 
to  make  for  Maple  Island,  a  low,  sandy  island,  densely  c^ered 
with  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  (JJ^nea^  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  the  roots  of  many  of  the  trees  were  exposed. 
The  beach  was  covered  with  large  fragments  of  red  porphyry,  and 
dabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
trout  on  their  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &;c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  often  two,)  with  a  large  sinker  of 
lead  melted  round  it.  GThe  bsdt  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
simple  plate  of  brass,  with  a  couple  of  hooks  on  the  lower  edge,  is 
sud  to  be  very  effective  without  any  other  bait,  and  I  have  heard 
of  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
trail  a  dozen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  After  the  first  excitement,  as  the  fish 
did  not  bite  ofbener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
them  fast  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout, 
(^8<dmo  amethystuB^  and  Siscowet,  (^Salmo  Siscowet  Ag.y  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
so  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
^d  not  allow  us  to  get  off  to-day. 

*See  Kip's  Early  Jesuit  Missions,  pp.  SO,  140. 
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July  \th. — Thermometer  one  wotdd  guess  sbont  40°  Fah.  ihis  morn- 
ing. Gonlais  Point  is  separated  from  MamaJnse  by  Batcheewaonag 
Bay,  by  far  the  most  cooddenible  inlet  on  the  E.  and  N.  E.  part  of 
the  lake,  (being  about  ten  miles  deep,  by  fire  aoross  the  mouth,) 
unless  we  count  as  such  Micbipicotin  Harbor,  which  is  rather  th« 
commencement  of  a  new  direction  of  the  shore,  than  ao  indentatioo 
m  it.  The  general  outlines  of  l^e  lake  are  simple,  and  thou^  cot 
into  innumerable  narrow  cores,  yet  bays  of  any  connder^le  wm 
are  rare. 

Not  long  after  starting  we  encountered  several  canoes  of  IndiAna, 
(^gent  du  Jmc,')  on  their  way  to  the  Manitoulin,  to  recoire  tho^ 
annual  "  present"  from  the  British  Government.  Among  them  WH 
a  chief,  who  stood  up  and  addressed  our  men  in  hia  own  tongoe, 
winch,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  tibe 
Ojibwa,  but  intelligible  enough  to  tfaem.  In  an  unwritten  language, 
directs  soon  spring  up.  A.  lifetime,  the  men  stud,  was  snffident  to 
make  a  noticeable  chukge  in  their  language,  though  where  large 
numbers  are  collected  together  and  any  kind  of  schooling  exists,  tin 
bibles  and  catechisms  must  do  much  to  arrest  the  process.  We 
stopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Mamunse, 
much  resembling  Maple  Island  in  its  general  features.  Charred  log! 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recently 
vimted. 

From  Mamflinse  onward  tbc  character  of  the  shore  changes.     In- 


as  we  went,  is  continnondj  covered  with  forest.  The  trees  continned 
the  same,  except  that  the  white  pines  and  maples  had  disappeared. 
The  nnmber  of  species  is  small ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aapen,  with  arbor  yit»  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  jeQow 
Urch ;  the  spruces  prevailing  on  the  high  land,  and  the  birch  and 
aspen  near  the  water,  yet  everywhere  a  certain  proportion  of  each. 
From  the  great  similarity  of  the  evergreens  on  the  one  han4,  and  the 
white-stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
couple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Tet  the  whole  effect  is  rich  and 
picturesque.  Here,  as  in  all  the  features  of  the  lake,  the  im- 
pression is  a  grand  uniformity,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  sea-shore  often  recurred  to  my  mind.  Ae- 
eording  to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belon^g  to  the  sesrshore,  and  others  corresponding  or 
rimilar.  The  beach-pea,  Lathyrus  maritimuiy  and  Polygonum 
numtimum^  both  of  them  sea-shore  plants,  are  abundant  in  this 
neighborhood ;  the  former,  indeed,  throughout  the  nortii  shore  of  the 
lake. 

Although  so  cold  this  moming,  yet  by  noon  the  heat  was  intense. 
The  weather,  indeed,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
eool  morning  and  night,  and  warm  in  the  middle  of  the  day.  The 
fton  has  great  power,  and  blisters  the  hands  and  face  unless  well 
guarded,  but  the  w  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  ice  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40^  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  hoiv 
ion.  We  in  our  canoe  being  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
aodd  thus  promised  an  entomological  harvest,  indemnified  ourselves 
by  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  firom  the  rocks  into  thirly  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  tfae 
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ocean  at  Nahant.  Above  the  beach  and  parallel  to  it  was  a  temoe 
of  sand  about  fifteea  or  eighteen  feet  in  height.  Others  of  the  same 
land  but  of  variouB  heights  we  traced  during  the  da;,  sometamei 
(Mily  by  the  terracing  of  the  forest  on  the  different  levels. 

The  cliff,  which  rose  a  few  hondred  yards  &om  the  beach,  ml 
cloven  to  the  base,  presenting  a  wide  chasm  of  bare,  splintered 
rock,  several  hundred  feet  deep,  nearly  parallel  to  the  shore.  [His 
Burrounding  woods  had  been  burnt,  leaving  the  black  stems,  boom 
standing  and  some  lying  crossed  at  vaiious  an^es,  like  jack-straws. 
The  ground  was  already  covered  with  the  fire-weed,  (^.E^ilobium 
anffiutifolium,y  striving  to  conceal  the  ruin  with  its  showy  bloBSUiw. 
Black  flies  very  numerous  and  troublesome.  They  appear  to  htn 
a  fondness  for  Uie  burnt  woods,  in  which  we  always  found  them 
abundant. 

In  the  course  of  the  day  we  passed  a  deserted  mining  "location," 
marked  by  ruinous  log-huts ;  and  in  another  place  we  saw  on  tha 
rocks  the  wreck  of  one  of  their  bateaux.  At  about  five  o'clook 
we  came  in  togetiier  at  the  Fointe-aox-Mmes,  or  Mica-Bay,  as  thej 
call  it  now.  This  establishment  belong  to  the  Quebec  Mining  Com- 
pany, who  have  already  commenced  operations  here.  It  is'  a  deep 
core,  protected  on  either  side  by  ranges  of  rocks,  with  a  broad  beach 
at  the  bottom,  and  above  this  a  steep  bank,  on  which,  at  the  height 
of  thirty  or  forty  feet  above  the  water,  stands  the  very  neat  wooden 
cottage  of  Ciipt.  Matthews,  the  superiBtondeiit,  and  about  it  the 
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the  correctness  of  the  glacial  theory.  Its  surface  was  a  couple  of 
hundred  yards  in  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  disintegrated. 
The  scratches  had  two  directions,  the  prevuling  one  north  10°  to  80^ 
west,  the  other  north,  55°  west.  The  scratches  on  the  outer  or  lake 
fflde  seemed  to  have  a  rather  more  westerly  direction  than  the  rest. 
Great  numbers  of  these  stri»  could  be  traced  below  the  water's  edge, 
from  wluch  they  ascended  in  some  places  at  an  angle  of  80°  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonishing  number  of  veins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compli- 
cated net-work.  Wherever  exposed,  it  was  ground  down  to  an  even 
surface. 

The  day  was  calm  and  very  warm.  About  noon  we  stopped  at 
Montreal  lUver,  (one  of  several  of  this  name  on  the  lake.)  This 
river,  forty  yards  wide  at  the  mouUi,  empties  through  a  kind  of 
delta,  partiy  overgrown  with  large  trees.  The  water  is  deep  and 
dear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  small 
streams  in  New  England.  This  is  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  into  the  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  juttmg  across  the  mouth. 

On  the  northern  side,  at  a  short  distance  from  the  water,  the  beach, 
which  was  of  small  pebbles,  had  a  slope  of  30°  that  is,  nearly  as 
steep  as  it  could  stand.  We  firequentiy  met  with  such  steep  beaches, 
often  of  a  considerable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  six  feet  below  the  surface.  The  stream  issues  from 
the  hills  through  a  chasm  sixty  or  eighty  feet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhanging  on  one  side. 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  fSalling  from  a  dark,  still 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  side  of  the  lake  make 
their  way  down  from  the  table-land  through  the  barrier  of  rock.  On 
the  delta  below  were  several  of  the  largest  red  pines  (P.  retinosa^y 
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I  evermw.  I  regret  that  I  did  not  taks  the  fprCh  of  one  of  them, 
which  moBt  hare  been  fire  feet  in  diameter.  Bat  the  black  flies  and 
mnsqnitoeE  were  bo  annoying  aa  to  absorb  much  of  one's  attention ; 
tite  only  refbge  waa  die  beach,  where  we  had  made  fires  to  drire 
Asm  off.  The  beat  of  the  day  made  a  bath  very  ^reeable  ;  w« 
fbnnd  the  current  of  tiie  river  at  the  month  so  strong  as  to  main 
some  difficulty  in  swimming  even  this  short  distance  aoross. 

One  of  the  men  killed  here  a  squirrel  of  the  kind  that  takes  tht 
plaoe  of  our  "  Chi^anunk"  in  diese  regions,  the  Tamiaa  qaadrwittatiu. 
It  resembles  oar  animal,  except  that  it  is  a  little  smaller,  has  a  longw 
fail,  and  four  black  stripes  imtead  of  diree,  on  its  back.  We  fomtcl 
it  afterwards  much  more  abundant  than  any  other  species,  partiov 
larly  on  hill-sides  among  broken  rocks,  attracting  the  attention  by  tti 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  ft  weU-wom 
tnul  ma  ap  along  the  stream.  The  Indians  here  as  everywhere  love  . 
die  neighboiiiood  of  rivers,  where  we  always  foood  traces  of  thor 
camps.  As  we  left  tiie  river  we  saw  some  of  their  handiwork  on  a 
rock  over  &&  beach.  It  was  the  picture  of  a  schooner  vmder  sail, 
scratched  out  from  Qie  black  lichens  so  aa  to  show  the  lighter  snr&ee 
of  the  rock. 

The  FrofiMSor  pointed  oat  here  the  di^rence  of  water  action  frooi 
tiiat  of  ice.  The  former,  he  sud,  leaves  the  harder  parts  pronunest, 
althousH  the  whole  is  smoothed,  as  waa  the  case  in  tliia  instance,  but 
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this  time  iho  wea&er  being  so  calm,  they  ventured  on  a  coors^which 
brought  us  at  one  time  about  two  miles  from  the  shore.  Their  cau* 
tion  seemed  to  some  of  us,  accustomed  to  a  bolder  style  of  navigation, 
somewhat  exaggerated.  But  if  the  rocky  character  of  the  shore, 
the  suddfnness  with  which  both  wind  and  sea  rise  here,  and  the 
firaihiess  of  the  vessels  be  taken  into  consideration,  perhaps  it  is  not 
so  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered  that  although  a  swim  of  a  mUe  might  under  ordinary 
oircumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  perscm  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
tiie  shore  were  reached,  the  prospect  of  having  to'  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscuit,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roehe 
as  the  sole  alternative. 

As  we  pushed  out  into  the  bay  a  weather-beaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
of  the  ^'  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  j»  he  got  through  with  it.  Their  singing  had  nothing  very 
actistic  about  it,  being  in  &ct  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula- 
tion, firom  the  mouth  only,  but  they  kept  time  well,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  songs 
were  all  French ;  according  to  the  Professor,  the  wanton  ehansom 
of  the  ancien  regime^  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  officers,  in  remembrance  of  distant 
Moved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tica:is  of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singmg  had  a  certain  ruiivete  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
tiie  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
with  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
domina^,  in  our  canoe)  joined  at  all  in  tiie  onging,  either  now.<nr 
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afterwSrda,  thougb  the  iDdiaos  had  a  low  ntonotoiioiis  chant  which 
thej  occasionally  gnunbled  to  themselves. 

We  were  looking  for  a  stream  called  Flea  Kirer,  where  there  were 
Bud  to  be  &lls  of  90  feet,  but  not  finding  it,  we  decided  to  encamp 
on  a  sandj  beach  at  the  bottom  of  the  bay,  where  we  heard-the  noise 
of  rapids.  This  was  the  i^viere  aox  Grapauds,  or  Toad  lUrer.  There 
seems  to  be  about  this  continent  some  perrading  obstacle  to  &e  giving 
of  reasonable  names  to  places.  In  this  region,  indeed,  one  is  not 
troubled  with  the  classicaUty  of  New  York,  for  instance,  bat,  as  in  tihe 
case  of  those  jost  mentioned,  there  is  notiiing  very  happy  in  the  choice ; 
and  as  for  repetition,  it  is  fully  as  bad  as  anywhere.  There  seems  to 
be  no  end  to  Black  lUvers  and  Wlute  Bivers  and  Montreal  Itirers, 
occasionally  varied  into  little  Black  and  Large  Black,  and  so  on. 

As  we  neared  the  shore  several  canoes  of  Indians  came  out  to 
sell  fish.  Their  appearance  as  they  squatted  in  their  canoee,  wrapped 
in  their  blankets,  brought  to  mind  the  pictures  of  the  South  Se» 
Islanders.  Their  faces  were  round,  full  and  rather  flat,  with  no  great 
projection  of  the  cheek  bones,  (he  niouth  rery  wide,  with  thickish  lips, 
and  gaping  like  a  negro's.  The  hur  brownish,  and  not  so  slnu^t 
and  coarse  as  that  of  the  Indians  in  general.  They  were  very  filthy, 
and  their  clothing  in  general  ragged.  They  seemed,  however,  good 
natured  and  happy,  and  grinned  widely  aa  they  accosted  us  with 
the  customary  salutation  of  "Boojoa,  boojou ! "  (^Bot^our,  borfjour). 
Their  cuioes  are  very  small,  generally  not  more  than  mne  to  twelve 
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there  appeared  encloeed  —  a  ninepence!     He  had  taken  it  in  ex- 
change for  a  number  of  valuable  skins. 

Pulling  in  for  the  beach  we  soon  encountered  the  brown  water  of 
the  river,  but  its  mouth  was  not  to  be  seen,  the  sand-beach  extending 
apparently  unbroken  across  the  cove.  When  close  in,  however,  we 
discovered  an  opening  in  the  comer,  whence  issued  a  rapid  current, 
and  crossing  a  bar,  we  entered  the  mouth  of  the  river,  which  is  thus 
shut  off  bj  a  spit  of  sand  extending  from  the  south  or  left  bank  of  the 
river,  northward  across  the  stream,  leaving  only  a  narrow  outlet. 
Inmde,  the  river  has  a  breadth  of  forty  or  fifty  yards,  flowing  through 
a  wide  expanse  of  sand.  This  sand-beach  is  terraced,  showing  differ- 
ent heights  of  the  river,  and  above  the  beach  a  succession  of  ter- 
races was  marked  in  the  forest.  On  the  south  side  the  sand  spit  is  cut 
away  by  the  current,  forming  a  vertical  bank,  in  which  is  seen  the 
horizontal  stratification  of  the  sand  and  gravel.  The  same  general 
features  were  noticed  subsequently  at  other  rivers,  and  seem  to  de- 
pend on  a  general  law. 

On  landing  T  walked  towards  the  rapids,  about  a  quarter  of  a  mile 
up  the  stream.  The  flies  and  musqmtoes  made  their  appearance  as 
soon  as  I  entered  the  woods,  and  jumping  down  into  the  bed  of  the 
stream  with  the  intention  of  sketchmg  the  mass  of  water  that  was  foam- 
ing down  over  the  rocks,  I  was  instantiy  surrounded  by  such  swarms 
that  there  was  no  getting  on  without  a  smudge.  Even  standing  in 
the  midst  of  the  smoke,  so  many  still  clung  to  me  that  my  paper  was 
sprinkled  with  the  dead  bodies  of  those  killed  as  I  mvoluntarily  brush- 
ed my  hand  across  my  face.  We  took  refuge  on  the  sand,  at  a  dis- 
tance from  the  woods,  and  here  were  comparatively  free  from  them. 
But  here  their  place  was  supplied  by  sand  flies,  the  brulots  or  ^^  no- 
see-ems,"  an  insect  so  minute  as  to  be  hardly  noticeable,  but  yet  more 
annoying  where  they  are  found  than  the  black  flies  or  musquitoes, 
for  their  minuteness'  renders  musquito  nets  of  no  avail,  and  they 
bite  all  night  in  warm  weather,  whereas  the  black  fly  disappears  at 
dark.  Such  is  their 'eagerness  in  biting  that  they  tilt  their  bodies 
up  vertically  and  seem  to  buiy  their  heads  in  the  flesh.  We  found, 
however,  that  an  anointment  of  camphorated  oil  was  a  complete 
protection,  making  a  coating  too  thick  for  them  to  penetrate,  and 
entangling  their  tiny  wingp  and  limbs. 
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Jtdy  Qth, — Weather  calm  and  overcaBli.  Stopped  to  breakfast  at 
the  mouth  of  a  river  much  like  the  last.  Hearing  the  noise  of  rapdt, 
some  of  us  made  our  way  up  the  stream  until  we  came  in  sight  of 
the  &U,  bttt  the  musquitoea  were  so  unendurable  that  we  hastened 
back. 

As  the  day  advanced  the  wind  rose,  and  gave  the  bateau  an  opporta- 
nity  to  use  her  sails,  but  only  for  a  short  time,  speedily  coming  ahead. 
The  prospect  in  front  of  ua  was  a  noble  one,  lofly  headlands  ri«ng  one 
beyond  the  other  until  fading  away  in  the  distance.  The  shore,  whioh 
had  continued  to  present  an  oninterrupted  ridge  tiiree  or  four  ban- 
dred  feet  in  height,  becomes  more  abrupt  and  broken  about  C^w 
Gargantua,  with  deep  chasms  from  decomposed  dikes.  The  aspeot 
of  the  coast  here  is  exceedingly  picturesque,  steep  broken  points  and 
rocky  Islands  and  ialeta  generally  sloping  towards  the  nortli,  and  often 
worn  smooth,  grooved  and  scratched  on  the  north  side.  We  passed 
inude  of  one  cliff,  that  showed  a  vertical  face  of  at  least  two  hundred 
feet  in  height,  dyed  with  an  infinite  variety  of  colors  by  the  weather 
and  by  the  lichens,  whose  brilliancy  was  increased  by  the  moist  atmoe- 
pbere.  One  oruige-colored  Uchen  in  particular,  was  cons^ocaoiu  in 
large  patches.  Here  and  there  a  tuft  of  birch  uded,  by  the  cimtraBt 
of  its  bright  green,  the  delicate  gradation  of  tints  on  the  gray  rook. 
On  a  httle  strip  of  beach  at  the  foot  of  a  cliff  in  a  cove  called  Agate 
Bay,  we  picked  up  an  abundance  of  very  pretty  agates  and  otlwr 
interesting  minerals.     At  lunch-time  we  stopped  at  a  curious  rook. 
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tiiin  layers  of  chlorite,  and  injections  of  granite.  Numbers  of  mar- 
tins and  barn-swallows  (H,  viricUs  and  americana)  frequent  these 
di£,  and  often  a  pair  of  screaming  sparrow-hawks.  Farther  on,  the 
hills  were  burnt  over  for  a  great  distance,  showing  rounded  summits 
of  white  scorched  rock,  the  lichens  and  earth  mostly  washed  oflf  from 
them,  but  the  blackened  tree-stems  still  upright. 

At  Cape  Choyye,  where  we  encamped,  the  cliff  comes  boldly  down 
upon  the  lake,  the  rocks  rising  from  the  water  to  the  height  of  three 
hundred  feet,  with  narrow  chasms,  sometimes  vertical,  sometimes 
alightly  inclined,  and  strewed  all  the  way  up  with  stones,  like  the 
**  slides  "  at  the  White  Mountains.  Beyond  this  it  falls  away  into  a 
vast  basin  of  green  sloping  hills,  curving  inland  and  then  sweeping 
out  to  rocky  points  beyond.  The  cliff,  wherever  the  slope  allows  any 
soil  to  rest,  is  covered  with  birches  to  its  base,  leaving  room  for  a  wide 
slope  of  debris,  and  a  beach  that  rises  in  five  terraces,  the  lower  one 
fijling  steeply  to  the  water  some  twenty  feet,  showing  that  it  alone 
can  be  connected  with  the  present  level  of  the  lake,  and  that  the 
rest  must  belong  to  former  epochs. 

At  the  water's  edge  were  several  unconnected  masses  of  dark 
red  sandstone  in  place.  One  mass,  which  John,  our  "  middleman^"  * 
christened  "fire-boat"  (i.  e.  steamboat)  we  waded  out  to,  in 
order  to  avoid  the  flies  while  we  bathed.  Further  on  was  a  broad 
sheet  of  the  same  rock,  sloping  gradually  from  below  the  water 
up  to  the  beach,  full  of  "  pot  holes,"  worn  into  the  rock  by  the  action 
of  the  waves  on  stones  lodged  in  its  crevices.  One  of  these  stones, 
which  was  nearly  round,  might  have  weighed  fifty  pounds.  Some 
of  the  holes  were  three  or  four  feet  deep,  and  as  many  in  diameter. 
One  was  in  the  shape  of  a  cloven  foot ;  others  formed  steps,  the  stone 
having  worn  down  at  one  side  of  the  hole  for  a  certain  distance, 
worked  on  horizontally  awhile,  and  then  downwards  again.  The  outer 
part  of  the  rock,  over  which  the  water  still  washed  at  ordinary  times, 
was  covered  with  winding  channels,  of  only  a  few  inches'  depth,  run- 
ning off  into  the  lake,  formed  apparently  by  the  grating  back  and 
forth  of  sand  and  small  pebbles. 

Jail/  7th.  —  We  were  off  by  four  this  morning,  but  the  wind 

*  The  bowman  and  steersman  of  a  canoe  are  called  the  **  bouts "  and  are  usuallj 
pUkeA  men,  recoTing  higher  pay  than  the  "  mUieux." 
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vas  up  before  us ;  and  when  we  started,  we  foresaw  that  we 
should  have  head  wind  to  contend  with  to-day. 

At  sunrise,  the  bay  north  of  Capo  Choyye  presented  a  noble  land- 
scape. On  all  sides  but  one,  an  unbroken  extent  of  rounded  biOs, 
so  evenly  wooded,  that  as  the  sun  touched  the  curves  at  the  top,  it 
looked  like  a  bank  of  grass.  At  one  spot,  far  in  the  bottom  of  the 
bay,  a  white  streak  down  the  hill,  and  &  fiunt  roar  at  intervtda,  betty 
kened  the  cascade  of  a  stream  that  enters  here. 

The  cove  where  we  breakfasted,  narrow  and  rocky  at  ita  mouth, 
and  expanding  inside,  had  something  so  liveable  and  civilized 
about  it,  that  one  might  almost  look  for  a  cottage  or  two  on  some  of 
the  beautiful  points  of  abrupt  birch-clad  rock. 

On  the  rocks  here,  we  found  the  purple  flower  of  the  wild  onion, 
and  the  pretty  Fotcntilla  fruticosa :  also  brilliant  lilies,  reminding 
one  of  home.  I  was  quite  puzzled  at  finding  our  common  red 
cedar,  (Juniperus  Virginianue,')  which  we  had  not  seen  hitherto, 
creeping  on  the  rocks ;  not  forming  a  tuft  like  the  creeping  savin, 
but  a  wido-meshed  net-work  of  long  straight  shoots. 

The  shore  on  the  northern  side  of  the  bay  becomes  yet  bolder 
and  higher,  attaining,  according  to  Bayfield's  chart,  the  height  of 
700  feet.  Between  Cape  Choyye  and  Michijacotin,  a  distance  of 
about  twenty  miles,  I  did  not  notice  but  one  beach,  and  that  of 
only  a  few  yards'  extent.  The  rocks  rise  froin  the  water,  often  ver- 
tically, several  hundred  feet,  scored  with  deep  rents  and  chasms, 
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would  think  prudent  nnder  the  circumstances,  yet  our  men  dipped 
confidentlj  on,  and  never  ceased  their  chatter  or  their  laugh  for  a 
moment,  even  when  the  bow  man  occasionally  got  a  wet  jacket  from  a 
wave  that  broke  too  soon.  In  truth,  they  had  such  perfect  command 
of  the  canoe,  that  their  course  was  no  doubt  the  safest,  for  not 
only  did  we  thus  get  some  partial  shelter  from  an  occasional  rock  or 
point,  but  also  the  force  of  the  wind  was  deadened  by  the  nearness  of 
the  cliff. 

At  the  little  beach  before  spoken  of,  we  stopped  to  rest.  Here 
was  an  abundance  of  Labrador  tea  in  blossom,  Pinguicula,  and  Poten- 
tiUa  finticosa.  A  rapid  stream  came  in  at  the  centre  of  the  beach, 
about  the  mouth  of  which  were  multitudes  of  brook  trout ;  some  were 
caught,  being  the  first  that  we  had  seen  since  leaving  the  Sault, 
although  they  were  said  to  be  numerous  in  all  the  streams.  Beyond 
this,  we  found  the  rocks  along  the  water  much  grooved  and  polished ; 
one  groove,  about  six  inches  deep,  I  traced  for  some  twenty  feet. 

A  sudden  exclamation  from  the  men,  as  we  passed  a  deep  narrow 
cleft,  called  our  attention,  but  too  late  to  see  what  they  mainttdned 
they  saw,  namely,  a  quantity  of  btww  at  the  bottom  of  the  chasm. 
This  seemed  at  first  impossible  in  this  burning  July  weather,  with  the 
thermometer  about  80^  at  noon ;  but  on  reflection,  this  chasm,  open 
to  the  N.  W.,  must  doubtless  be  filled  with  some  hundred  feet  of 
snow  in  the  winter,  and  the  sun  can  never  penetrate  into  it  for  a  mo- 
ment, so  that  the  process  of  melting  in  the  short  summer  must  be  slow. 
And  then  the  summer  was  after  all  but  just  set  in;  Gov.  Simpson, 
if  I  remember  rightly,  found  the  lake  full  of  ice  about  the  first  of 
June. 

We  came  in  sight  of  the  bottom  of  the  bay,  a  wide  and  high  sand- 
beach  about  a  mile  in  length,  but  seeing  nothing  of  the  river,  we 
approached  a  dark  object  on  the  beach,  (  which  we  had  ascertained 
to  be  an  Indian  squatting  on  the  sand  )  to  make  inquiries,  but  he 
retreated  rapidly,  and  we  had  to  coast  for  some  distance,  before  we 
discovered  the  entrance. 

Michipicotin  Biver,  a  rapid  stream  of  clear  dark  brown  water, 
some  two  himdred  yards  wide,  here  cuts  through  the  beach  at  right 
angles,  leaving  a  somewhat  projecting  sand  spit  on  the  south.  The 
name  Michipicotin  was  declared  by  some  of  the  men  to  signify  ''  Big 
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Sandy  Say,"  cerbunly  quite  descriptive  of  the  place,  but  &ey  vere 
not  unanimous,  some  of  them  muntaimng  that  nobody  could  say  what 
it  meant.  It  waa  a  pretty  bard  pull  to  the  factory,  half  a  mile  up  on 
tlie  loft  bank.  Our  approach  had  been  already  announced,  probably 
by  the  Indian  whom  we  saw  on  the  beach,  and  we  found  Mr.  Swanston, 
tiie  gentleman  in  charge,  at  the  landing  when  we  arrived.  He  received 
us  kindly,  and  showed  us  where  to  pitch  our  tents,  in  an  open  sandy 
space  behind  the  factory,  surrounded  by  whitewashed  cabins,  and  ttu 
birch-bark  lodges  of  the  Indians.  A  large  seine  was  suspended 
from  a  series  of  poles,  and,  near  the  water,  a  platform  for  dreeang 
aod  packing  fish. 

This  open  space  was  bounded  on  the  west  by  a  steep  ridge  of 
stratified  sand  and  gravel,  some  sixty  feet  high,  cut  tbrou^  by  dw 
present  channel  of  the  river,  and  al£o  by  an  ancient,  now  deserted 
channel  further  south.  The  river  just  above  the  factory  takes  a 
sharp  tnm  to  the  north,  doubling  back  in  a  direction  nearly  paraUel 
to  its  course  below.  The  interval  between  the  factory  and  the  lake, 
is  thus  a  pcmoBula,  the  base  of  wliich  is  cut  across  by  the  former  chan- 
nel. Itbevidently  a  range  of  sand-dunes,  thrown  up  by  tbe  winds  a&d 
waves,  so  as  to  divert  the  stream  from  a  direct  passage  to  the  lake, 
to  a  course  for  some  distance  nearly  parallel  with  it.  From  its  moatli, 
to  the  Falls,  it  is  a  serioa  of  abrupt  windings,  though  its  general 
direction  is  stnught ;  indicatbg,  the  Professor  siud,  a  bay  repeatedly 
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unpalnted  settle,  and  the  wide  niche  for  the  capacious  stove,  now 
stowed  away  for  the  summer,  had  all  a  cosy  and  liveable  look.  And 
Mr.  Swanston,  although  he  had  inhabited  this  wild  country  in  the 
service  of  the  H.  B.  C,  at  one  or  another  of  their  posts,  over  twenty 
years,  yet  for  anything  in  his  manner  or  appearance  (unless  it  were 
that  he  wore  moccasins  instead  of  slippers  )  might  have  left  the  pave- 
ment of  Fenchurch  Street  only  yesterday. 

The  life  at  these  posts  is  a  very  quiet,  and,  doubtless,  monotonous 
one ;  busy  during  the  seasons  when  the  hunters  come  for  their  sup- 
plies, or  to  bring  in  their  furs  ;  at  other  times,  with  only  the  fish 
to  be  seen  to  when  the  nets  are  drawn  in  the  morning,  some  to 
be  cleaned  and  salted,  if  there  is  a  good  haul,  and  perhaps  put  into 
barrels  to  be  sent  to  the  Sault.  An  arrival  from  some  other  post,  a 
straggling  party  of  explorers  for  copper,  and  above  all,  an  occasional 
packet  of  newspapers  from  below,  —  these  are  the  great  events.  In 
8uch  a  life,  a  man  changes  slowly,  but  gathers  moss  in  another  sense 
than  that  of  the  proverb. 

A  few  hundred  yards  above  the  factory  are  very  pretiy  falls,  on 
the  Magpie  River,*  which  here  empties  into  the  main  stream.  Two 
miles  up  there  was  said  to  be  a  fine  cascade,  and  a  still  more  re- 
markable one  fifteen  miles  up,  which  could  be  reached  by  a  short 
cut  of  six  miles  by  land. 

Neither  the  love  of  the  picturesque  however,  nor  the  interests  of 
science,  could  tempt  us  into  the  woods,  so  terrible  were  the  black  flies. 
This  pest  of  flies,  which  all  the  way  hither  had  confined  our  ramblings 
on  shore  pretty  closely  to  the  rocks  and  the  beach,  and  had  been  grow- 
ing constantly  worse  and  worse,  here  reached  its  climax.  Although 
detained  nearly  two  days,  in  order  to  supply  the  place  of  the 
Professor's  canoe,  (too  small  for  his  accommodation,  and  moreover 
rotten  and  unserviceable,)  with  a  larger  and  fresh  one,  which  had 
first  to  be  put  in  order, — yet  we  could  only  sit  with  folded  hands,  or 
employ  ourselves  in  arranging  specimens,  and  such  other  occupations 
as  could  be  pursued  in  camp,  and  under  the   protection  of  a 

*  The  magpie  of  these  regions,  bye  the  bye,  is  no  magpie  at  all,  but  a  jay  (Garrulut 
Canadentia),  the  "  moose-bird"  or  *'  carrion-bird  "  of  our  lumberers ;  a  confusion  that 
might  lead  to  error  as  to  the  range  of  the  American  magpie. 
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**aiDudge."*  One,  whom  acientific  krdor  tempted  a  little  mj  np 
the  river  in  a  canoe,  after  water-plants,  came  back  a  frightful  spec- 
tacle, with  blood-red  rings  round  hia  eyes,  his  face  bloodj,  and  covered 
with  punctures.  The  next  morning  hia  head  and  neok  were  swollen 
as  if  from  an  attack  of  erysipelas.  Mr.  S.  said  he  had  never  seen 
the  flies  so  thick.  Year  before  last  there  were  hardly  any ;  laat  year 
they  increased  very  much,  and  this  season  went  beyond  all  his  ex- 
perience in  this  region.  He  consoled  us,  however,  by  tiie  information, 
that  it  was  nothing  to  what  they  have  further  nortii.  On  Macken- 
zie's River,  the  brigades  are  sometimes  stopped  by  the  musquitoes,  and 
very  often  are  able  to  advance  only  by  having  fires  in  the  canoe. 

The  little  plain  on  which  we  were  thus  collected,  presented  a  stiiv 
ling  scene,  with  the  buildings  of  the  factory,  the  lodges,  the  white 
tents,  the  figures  crossing  from  one  fire  to  another,  the  half-starved 
Indian  dogs  prowling  about  to  pick  up  anything  loose,  and  the  Indian 
women  and  children  staring  at  the  unwonted  spectacle.  The  dogs 
were  small,  and  fox-like  in  their  appearance,  and  perhaps  take  rather 
after  the  foxes,  since  they  bark,  (contrary  to  what  is  said  of  Indian 
dogs  in  general,)  and  like  them  in  a  liigh  key.  Even  tiie  crying  of 
the  children  had  a  wild,  animal  sound,  resembling  the  barking  of  th6 
dogs.  A  bull  and  some  cows,  (N.  B.  Mr.  Swanston  sent  us  fre^ 
butter  and  milk,  for  tea,)  and  a  robin  hopping  along  the  ground  iriUi 
an  occasional  chirrup,  gave  it  by  comparison  quite  a  home  look. 

The  huotCTS  were  most  of  them  in  the  woods  making  canoes,  and 
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midst  of  the  wilderness,  beyond  the  reach  of  all  compulsion, — rarely 
or  never  neglect  to  pay  every  farthing.  Their  sense  of  honor 
among  themselves,  too,  seems,  in  some  points  at  least,  acute.  We 
were  told  that  if  an  Indian  finds  a  beavcr-lodge,  he  cautiously  traps 
a  beaver  or  two,  and  then  leaves  them  alone  for  the  season,  since 
otherwise  the  animals  would  forsake  the  place  altogether.  This  he 
does  year  after  year  in  perfect  security  that  no  one  will  meddle  with 
them  after  he  has  proclaimed  lib  discovery,  and  it  is  said  that  a 
bearer-lodge  sometimes  descends  thus  from  father  to  son. 

Jidy  8tA. — ^Being  in  Mr.  S.'s  room  this  mormng,  a  hunter  came 
in  from  the  woods  to  get  a  supply  of  tobacco,  which,  with  ammuni- 
tion and  apparatus  for  njaking  fire,  are  the  hunter's  indispensables, 
and  are  never  refused  them.  His  first  words  (in  Indian,  for  he 
understood  no  English,)  were  an  exclamation  at  the  astonishing 
quantity  of  flies. 

Happening  to  be  in  want  of  a  tobacco-bag,  I  made  a  proposal 
through  Mr.  S.  for  a  rather  ornamental  one,  (of  broadcloth  of  various 
colors,  with  hanging  tassels,  and  worked  with  beads,)  which  the 
Indian  wore  at  his  girdle.  He  signified  his  acquiescence,  and 
handed  me  the  pouch ;  but  when  in  return  I  gave  him  a  five  franc 
piece,  he  eyed  it  curiously,  and  bursting  into  a  giggle,  asked  Mr. 
S.  what  he  should  do  with  it  ?  Mr.  S.  satisfied  him  on  this  point 
by  telling  him  how  much  cloth  it  would  buy,  whereat  he  seemed 
satisfied,  and  requested  to  have  the  things  out  of  his  pouch.  These 
consisted  of  a  quantity  of  kinni-Jdniky  and  fire  apparatus,  being 
a  small  cylinder  of  wood,  hollow  at  one  end,  round  which  was  an 
edge  of  steel.  A  quantity  of  the  fibrous  inner  bark  of  the  arbor- 
vitae  being  placed  in  the  hollow,  is  ignited  by  striking  a  stone  across 
the  mouth. 

So  large  a  number  of  Indians  are  collected  here,  (I  think  Mr.  S. 
said  about  150,)  that  it  would  seem  to  be  a  good  opportunity  for 
doing  something  towards  civilizing  them.  There  is  certauily  room 
enough  for  improvement.  They  have  no  church,  no  schools,  no 
marriage  ceremony,  unless  it  be  in  the  Indian  style,  every  man 
having  as  many  squaws  as  he  can  support.  They  do  not  attempt 
any  agriculture,  but  depend  on  hunting,  and  when  that  fails,  on  the- 
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charity  of  the  traders ;  thej  build  no  houses  bat  &ie  birch-b&rk 
lodges  of  their  ancestors. 

Speaking  of  agriculture,  there  is  an  extensive  potato  patch  attached 
to  the  filctory,  some  of  the  produce  of  which  we  carried  with  us  when 
we  left.  The  potatoes,  however,  are  small,  and  other  vegetables  are 
said  not  to  ripen  here,  on  account  of  the  shortness  of  the  snmmer. 
Yet  the  winters  are  not  very  severe,  the  qmckalver,  Mr.  S.  aaii, 
never  sinking  below — 20**  Fahrenheit. 

The  fur  trade,  be  said,  was  very  much  on  the  decline,  which 
^  he  ascribed  to  tbe  use  of  various  substitutes  for  beaver  in  making 
hats.  The  principal  furs  at  this  post  are  lynx,  martin,  otter  and 
beaver.  The  lyni  and  the  martin  are  never  abundant  together.  If 
the  lynxes  are  plenty,  tbore  are  few  martins,  and  vice  versa.  Prob- 
ably as  their  prey  is  Hmilar,  the  lynx,  being  the  stronger,  drives  off 
its  rival. 

Great  quantities  of  fish  are  seined  here  ;  white-fish,  lake-herring, 
trout,  &c.,  not  only  enough  for  the  use  of  this  and  other  posts,  but 
also  some  are  sent  down  to  the  Sault  for  sale.  The  number  of  white- 
fish  annually  put  up  on  the  whole  lake,  Mr.  Swanston  estimated  at 
three  thousand  barrels,  worth  on  an  average  ^5  a  barrel.  Of  these, 
about  one  thousand  barrels  are  sent  away  for  sale.  'At  Fort  Wii- 
liam,  about  five  hundred  barrels  are  taken.  Out  of  some  fifty  thou- 
sand specimens  that  he  had  seen  at  Fort  William,  there  were  two 
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nothing  was  too  distant  for  it  to  make  out.  A  wiry,  sinewy  fellow, 
of  astonishing  stren^h  and  endorance,  and  always  on  the  watch  for 
dangers  above  and  below  the  water,  but  his  chatter  and  his  merriment 
were  unceasing ;  he  laughed  more  than  all  the  rest,  and  made  all  the 
jokes  beside.  Heniy  spoke  English  in  a  very  deliberate  and  rather 
inarticulate  tone,  having  probably  a  diplomatic  dread  of  committing 
himself  by  blunders  in  grammar.  John  understood  no  EngUsh  nor 
French,  but  he  knew  instantly  what  you  wanted,  and  did  not  often 
need  even  the  assistance  of  pantomime. 

They  were  all  thoroughly  practised  in  their  craft ;  not  only  as  to 
the  navigation  of  the  canoe,  but  also  in  doing  and  contriving  every 
thing  needful  to  our  comfort.  When  we  landed  they  waded  into  the 
water  to  carry  us  ashore  on  their  backs,  (for  except  where  a  rock 
pfTOJected  favorably,  the  canoe  could  never  be  brought  near  enough 
to  step  ashore  dry-shod,)  then  carefully  lifted  the  canoe  on  to  the 
beach,  and  after  taking  out  its  contents,  turned  it  bottom  up.  Next, 
a  good  spot  being  selected,  the  tent  was  pitched,  and  drift-wood  (of 
which  there  is  generally  an  abundance  at  hand,)  collected  in 
good  supply.  This  occasioned  sometimes  a  good  deal  of  good-natured 
rivalry  among  the  various  crews,  the  men  of  each  boat  considering 
their  interests  identified  with  those  of  their  bourgeois^  and  accord- 
ingly making  haste  to  pounce  upon  the  best  logs  and  the  softest 
campmg-ground.  This  was  generally  at  the  top  of  the  beach,  to 
secure  level  ground,  and  moss  where  there  was  any.  Then  they 
brought  up  from  the  water  whatever  things  they  observed  we  liked 
to  have  in  the  tent,  to  one  his  gun,  to  another  his  insect-net,  and  car- 
pet-bags and  bedding  for  all.  In  the  morning,  unless  we  were  up  of 
our  own  accord,  we  were  aroused  by  their  "  embarquez,  embarquez^^ 
and  wo  to  him  who  lingered  many  minutes  after  this  warning,  for  he 
was  sure  to  find  the  tent  tumbling  about  his  ears  without  further 
preface,  and  his  loose  effects  transported  to  the  canoe  by  these  inex- 
orable fellows. 

For  this  is  remarkable  about  these  men,  that  obliging  and  respect- 
ful as  they  are  in  general,  there  are  certain  things  for  which  they 
stand  out,  and  will  have  their  way.  John,  for  instance,  though  the 
best  fellow  in  the  world,  would  never  allow  the  due  sweep  of  his  oar 
to  be  obstructed  even  by  an  inch,  and  any  one  whose  back  or  head 


66  LAKE  SUPEBIOB. 

came  in  the  way,  was  reminded  of  the  impropriety  by  a  dig  from  the 
end  of  it  at  every  stroke,  until  he  withdrew  within  his  proper  limits. 
About  these  matters,  (which,  however,  were  confined  entirely  to  the 
management  of  the  boat,  &c.,  and  respected  excluavely  the  public 
interests,}  they  never  argued  nor  attended  to  arguments,  but  quietJy 
persisted  in  doing  as  they  thought  proper. 

The  immediate  shore  on  our  course  this  aflemoon,  was  lower  tiun 
we  had  had  it  since  leaving  Gros-Cap  ;  rounded,  gradual  slopes  of 
rock  down  to  the  water,  bare  in  some  places,  and  the  rest  covered 
with  a  scanty  growth  of  trees.  At  some  distance  back,  rounded  hills 
rose  to  a  greater  height. 

We  were  struck  here  and  elsewhere  by  the  regular  succesaion  of 
coves  and  points,  owing  apparently  to  the  trap^lykes,  which,  instead 
of  being  more  easily  decomposed  than  the  surrounding  rock,  and  thus 
forming  chasms,  as  on  the  other  ^de  of  the  bay,  were  here  harder, 
and  so  stood  out  from  the  rest.* 

At  several  places  we  observed  terraces,  and  carried  two  of  them, 
at  various  heights,  but  preserving  their  relative  positions,  about  two 
miles,  to  the  Kiv.  a  la  Chienne,  where  they  turned  up  the  valley  and 
extended  along  its  left  bimk  as  far  as  we  could  see,  having  an  eleva- 
tion of  about  two  hundred  feet.  Here,  according  to  intention,  we 
encamped  at  sunset,  fifteen  miles  from  our  starting  place.  This 
river  is  deep,  and  about  ten  fathoms  wide,  limber-colored  as  usual, 
with   a  broad  expansion  inside,   which,  with  the   wideness  of  tlie 
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skull,  with  two  shoulder-blades  and  some  vertebras,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  very  neatly  bound  together  with 
tpattap^  and  the  bones  painted  with  broad  stripes  of  black  and  ver- 
million.  Inside  of  the  skull  was  some  tobacco,  plugged  in  with  birch 
bark.  This  is  said  to  be  a  common  token  of  an  Indian  grave,  mark- 
ing the  dead  as  a  brave  hunter.  On  the  bank  above  were  remains 
of  an  Indian  lodge. 

July  10th, — ^Very  cool  this  morning.  The  rocks  on  our  course 
uniformly  sloping  south-west  to  the  water,  in  consequence,  the  Profes- 
sor said,  of  glacial  action.  He  explained  that  in  order  to  form  satis- 
factory evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  the  rounding  and  scratching  of  the  surface  should  have  a  direo- 
tion  different  from  the  stratification  of  the  rock. 

We  passed  this  morning  several  mining  "  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  "  Les  Ecrits  "  were  rude  pictures  of 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
forming  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
tam-ash  sapling  at  head  and  stem,  the  small  end  tied  to  the 
canoe,  and  the  large  end  loaded  with  large  stones.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  canadenmj')  the  first  we  had  seen, 
though  they  are  said  to  be  abundant  here. 

I  climbed  up  the  point,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Vaccinium.  The  whole 
surface  of  the  ground  was  covered  with  rich  green  moss  (^Sphagnum)  ^ 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  New  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  difficulty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  fact,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  said 
to  be  in  general  thinly  wooded.  The  most  striking  feature  of  these 
woods  is  their  sdUness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  acconnt.  Even  in  Masmchnaetts,  in  July  and  Aogust, 
there  are  comparatiTely  few  birds  to  be  seen  or  heard,  and  trayel- 
lera,  among  others  Prince  Max  of  M'euvied,  (who  is  a  nataralist  to 
boot,)  have  founded  on  this  fact  very  false  concluBiona  as  to  tlie 
scarcity  of  birds  in  the  United  States.  The  truth  is  that  owmg  per- 
haps to  the  absence  of  marked  climatic  divisions,  the  birds  of  this 
country  extend  their  migration  very  far,  bo  that  any  such  comparison 
should  be  made  in  spring  or  fall.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  civilization.  Birds  and  ftnimak 
(except  the  carnivorous  ones,}  always  increase  about  settlements ; 
8  well-known  fact  which  our  experience  confirmed,  for  about  the  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentleman  told  me  that  Uie  grouse 
and  qu^  had  increased  in  that  neighborhood  eight-fold  witlun  hia 
recollection ;  I  myself  saw  numbers  of  quails  in  the  mmn  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shopo. 
The  cause  is  simply  the  increase  of  food.  Even  deer  contanue  to 
increase  for  some  time  about  settlements. 

The  shore  now  became  higher  and  more  precipitous,  until  at  Les 
Ecourts,  marked  on  Bayfield's  chart,  "  no  landing  for  boats,"  the 
cUf&  of  sienite  rose  to  the  height  of  eight  hundred  feet  above  the 
lake.  Here  were  swarms  of  swallows,  and  a  pur  of  sparrow-hawks, 
the  invariable  inhabitants  of  these  clifb.  Micbipicotin  Island  was  now 
pltdnly  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
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was  strewn  with  lichens,  in  large  tufts  or  clods,  often  eight  to  ten 
inches  deep  by  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
this  made  a  very  comfortable  bed.  Aft^er  the  simset  faded,  the 
moon  shone  out  brilliantly,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  after  our  men  were  snoring  comfortably 
under  the  shelter  of  the  canoes  below. 

July  11th. — ^Daylight  .showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  from  all 
sides,  fringed  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  from  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particular  resemblance  to  the 
head  of  an  otter,)  restmg  on  the  top  of  the  point,  and,  joining  the 
^^  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  wsdt  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  off  in  his  canoe  to  selU  ys  fish,  and  turned 
out  to  be  the  brother-in-law  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnaea 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  give  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48th  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  regions  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  tibe  damming  up  of  a  small  stream  by  the  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitoes.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  burnt  places  are  so  impracticable  as  they  really  are,  even  though 
one  may  have  had  full  experience  of  them  before.  Tou  can  see 
through  the  trees  every  where,  and  the  ground  is  plainly  visible 
among  the  stumps.  But  when  fairly  engaged,  you  find  the  fallen 
trunks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  so  quickly  and  easily),  by  climbing  and  jumping  from  one  log  to 
another.    Moreover  the  efhot  of  the  fire  is  not  at  all  uniform ;  some 
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of  the  wood,  without  much  change  of  the  outside,  is  converted  into 
mere  punk,  so  that  if  you  step  on  it  rou  are  precipitated  among  the 
charred  logs,  and' in  your  passage  made  feeliogtj  aware  that  manj 
of  the  small  branches  and  ends  have  be«D  merely  sharpened  and 
hardened  by  it  into  spikes.  So  slow  and  laborious  was  our  progress 
that,  having  with  great  difficulty  made  mr  way  to  the  edge  of  the 
pond,  I  waded  along,  with  the  water  up  to  my  middle,  in  several 
inches  of  mud,  as  far  as  the  ^len  trees  would  allow,  rather  thui  take 
to  the  bank.  We  were  about  twenty  minutes  in  making  less  than  a 
quarter  of  a  mile,  and  my  companion  assured  me  that  once  on  the  south 
shore  of  the  lake  it  took  him  a  whole  day  of  hard  work  to  get  over 
seven  miles  of  this  ground. 

The  shoFC  now  became  very  varied  and  broken ;  not  very  abrupt,  bat 
rounded  hills  and  points  of  considerable  size  coming  successively  in 
sight,  and  on  the  waterside  numerous  picturesque  wooded  blets  of 
granite,  with  abrupt  faces  towards  the  south,  and  ^lolished  and  roundr 
ed  slopes  northward.  Wide  trap^lykes  in  the  reddish  sienite  rock 
all  ground  down  to  an  even  surface.  The  wind  blew  in  pu^  from 
the  N.  W.,  alternating  with  dead  calms.  The  fluctuation  of  temper- 
ature was  astonishing.  So  long  as  it  was  calm,  the  unclouded  aim 
beat  down  upon  us  with  all  the  fervor  of  our  own  July,  but  the  m» 
ment  the  wind  sprung  up  it  was  October. 

Evening  coming  on,  the  bateau  and  the  "  Dancing  Feather"  en- 
camped, but  we  in  the  other  two  canoes  decided  to  keep  on  to  the  Pic 
fPeek^. 
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objects  discernible  except,  some  Indians  and  their  dogs,  and  the  indis- 
tinct forms  of  their  lodges  on  the  beach. 

July  12th. — Before  we  were  stirring  this  morning,  our  friends  of 
the  "  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
our  surprise  that  they  had  been  encamped  for  some  time  and  had 
already  finished  their  breakfast.  The  fact  was  their  voyageurs  were 
a  little  piqued  at  our  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gain  any  advantage  by  it.  So  getting  up 
very  early  they  came  up  with  all  speed,  and  silently  passing  the  spot 
where  we  were  encamped,  pitched  their  tent  at  some  distance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  from  the  pointed  hills  across  the  river,  but  from  an  Indian 
word,  Peek  or  Neepeek^  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  is  situated  near  the  mouth  of  a 
rather  sluggish  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowing  through  a  valley,  wide  near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  sLc  feet  of  water,  extends  across  its  mouth,  and  par- 
ticularly on  the  northern  side  there  is  a  very  broad  beach  of  white 
sand,  like  that  of  the  sea-shore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.     Near  the  beach  is  a  remarkable  dyke  of  pitchstone. 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.     The 

*  The  following  lists  of  the  furs  obtained  for  the  two  last  years,  as  given  by  Mr. 
Beggs  to  one  of  the  gentlemen  who  remained  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relative  abundance  of  the  different  species: — 1847, — bears,  21,  beavers, 

125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silvet  do.,  3,  martins,  710,  minks, 
297,  musk-rats,  2,450,  otters,  137,  wolverine,  1,  ermines,  32. — 1848, — bears,  20,  beavers, 

126,  lynxes,  61,  fishers,  66,  red  foxes,  6,  white  foxes,  6,  martins,  1,167,  minks,  402, 
musk-rats,  1,999,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  mar- 
tins confirm  what  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
i£  much  smaUer  here  than  at  either  of  the  other  posts. 
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ground  inside  of  this  courtyard  Is  covered  with  plauk,  and  a  plank 
road,  also  enclosed  by  a  paliaade,  Icada  up  the  slope  from  the  river 
to  the  gate-way,  which  is  surmounted  by  a  sort  of  barbicao. 

Jtdtj  \^th. — There  was  a  dense  mist  and  an  easterly  wind  tUi 
morning,  much  like  one  of  our  chilly  sea-fogs.  This  was  Haa  first  in- 
stanco  of  fog  after  sunri^  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  m  the  morning.  The  air  was  never  colder  than  the 
water,  so  that  condensation  could  t^e  place  only  when  the  saturated 
atmosphere  was  cooled  by  the  lake,  unresisted  by  the  action  of  the 
son,  that  is,  before  sunrise.  That  the  ur  was  full  of  ipoisture 
seemed  to  be  shown  by  the  fact  that  we  could  often  see  our  breath 
when  the  fur  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  moisture  as  to  raise  the  dew  point,  or  degree  of  temperature  tt 
which  the  vapor  becomes  visible,  unusually  hi(^. 

The  pitch-pine  woods  behind  the  post  had  been  bnnit  over,  and 
the  trees,  though  yet  standing,  were  mostly  dead,  affording  food  for 
myriads  of  wood-beetles,  (Monohamu»  tcutellarU,')  whose  creaking 
resounded  on  all  ades.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (P.  aretieutf 
and  P.  hirsidus.')  The  arcticus  in  particular  was  very  abundaui 
and  noisy,  having  a  shrill,  startling  cry. 

The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
ojipujiiti'  our  tent,  in  ;i  uot  liolou^'inf;  U>  one  of  the  Indians,  who  (lis- 
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with  a  feverish  attack  ever  since  Mica  Bay,  and  was  now  pro 
nounced  by  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
ible  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Begg?  gave  him  the  best  accommo- 
dation the  post  afforded. 

This  was  the  only  case  of  sickness  during  our  excursion,  although 
the  mode  of  life  was  quite  new  to  most  of  us,  and  some  degree  of  hard- 
ship was  anticipated.  But  speaking  for  myself,  the  only  serious  in- 
convenience was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  the  Pic  we  passed  through  a  river-like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  said,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufficient  to  disre- 
gard the  shape  of  the  ground  over  which  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39""  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vaccinium  vligino- 
mm,  and  sunilar  shrubs.  The  slimy  water-plants  floating  along  this 
point  were  filled  with  astonishing  numbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
sary to  make  a  traverse  of  some  three  or  four  miles  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak  seven  or  eight  hun- 
dred feet  high,  stretching  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  camping-ground.  The  Indians  and 
yoyageurs  in  their  carelessness  and  wantonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
destroyed  and  their  roots  killed,  ihey  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leaving  a  clean  smv 
face  of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 
of  ages,  by  the  slow  succession  of  lichens,  shrubs  and  trees. 

6 
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While  passing  tiiis  island,  two  canoes  came  in  sight  from  Uie  op- 
poeite  direction,  evidently  making  a  wide  traverse  for  the  Pic.  They 
passed  rapidly  along  under  sul  too  far  off  to  be  spoken,  but  ve  had 
no  doabt  that  it  was  Gov.  Simpson  of  the  Hudson's  Bay  Ccanpaoy, 
who  was  expected  at  the  Pic  on  his  annual  tour.  We  afterwards 
learned  that  this  conjecture  was  correct,  and  that  he  arrived  aboat 
eight  o'clock  that  evening,  thus  maldng  in  three  hours  (for  it  wbb 
about  five  When  we  passed  them,)  what  we  had  taken  all  day  for. 

The  Ciovemor  is  much  noted  for  bis  rapid  travelling.  On  me 
occasion  be  b  said  to  have  dined  one  day  at  the  Sault,  and  break- 
fasted the  next  at  Miclupicotin,  a  cUatahce  of  one  hundred  and  twenty 
miles.  We  encamped  this  evening  on  a  moat  picturesque  rocky  islet 
near  the  shore,  where  we  slept  on  natural  beds  of  solid  moss  and 
huckleberry  bushes,  a  foot  deep. 

Jiily  Ibth. — Rain  early  this  morning,  but  cleared  away  cold,  iriOk 
an  autumnal  sky  and  high  wind.  We  passed  the  Slate  Islands,  high 
and  blue,  at  the  distance  of  seven  or  eight  miles,  and  ran  into  k 
cove,  at  the  bottom  of  which  opened  what  seemed  to  be  a  well-ordered 
la^n,  with  balsam  firs  and  larches  judiciously  disposed  at  intervals. 
In  landing,  the  rich  green  gross  turned  out  to  be  bearherry,  and 
the  soil  mere  sand,  which  the  bear-berry  loves,  but  which  accounted 
for  the  scantiness  of  trees. 

The  woods  were  crossed  and  recrossed  in  every  direction  by  rabbit 
(or  rather  hare)  paths,  and  we  saw  some  trails  that  some  of  us  &n- 
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the  flames  to  seize  upon  each  fresh  tree,  winding  round  it  like  ser- 
pents, crackling  and  rushing  furiously  through  its  branches  to  the 
top,  until  every  firagment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dainty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re- 
msdns  distinguishable  in  the  forest  as  a  blackened  tuft.  Our  beautiful 
bear-berry  lawn  looked  now  more  like  a  peat-bog.  When  we  left, 
the  fire  was  in  full  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
much  value  to  man  shall  be  subject  to  this  fate,  for  the  heavily-tim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  off"  like  rockets,  but  do  hot  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  mile  chord,  ascending  one  above  the 
other  to  the  height  of  several  hundred  feet,  and,  from  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  against  the  side  of  his  tent : 

*'  Veins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
cool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  are 
filled  from  the  melted  mass  below,  pressed  upon  by  sinlung  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  mass, 
even  though  originally  the  same  as  that  into  which  it  penetrates,  may  yet  pro- 
duce a  vein  of  a  difierent  character,  from  the  difference  of  cooling.  Where. 
the  injected  mass  is  very  great  it  alters  the  surrounding  rock,  more  or  less 
in  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rocki,  as  they  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
so  many  intermediate  forms  that  it  is  often  difficult  to  say  what  name  should 
be  given  to  it,  the  rock,  originally  sandstone,  perhaps^  with  various  admix- 
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toree,  being  changed  into  nenite  or  porphyry,  or  into  rock  partaking  in 
various  degrees  of  tbe  cbaract«rs  of  both,  by  the  infinence  of  lar^  twu  of 
melted  materials.  Metallic  tbIdb  are  sometimes  formed  in  the  same  mj, 
by  injectioD,  and  they  also  in  the  same  manner  modify  die  snironnding  rock, 
as  in  the  instanoe  beftire  ns.  Sometimes,  alBO,  they  are  fbnned  by  eablim^ 
tion  into  crevices,  or  by  electro-magnetic  action,  causing  an  int«n:hange  of 
particles  between  varioos  parts  of  the  rock." 

JuI}/lStA. — Early  this  forenoon  tlie  Island  of  St.  Ignacfl  ap- 
peared looming  up  in  the  distance.  We  passed  the  "  Petdts 
Ecrits,"  a  rock  ornamented  with  representations  of  various  ani- 
mab,  canoes  full  of  men,  &c.,  together  with  various  fobulous  moo- 
sters,  such  as  snakes  with  wings,  and  the  Uke,  cut  out  of  the 
lichens;  the  work  of  the  Indians,  orperhaps  of  stray  nunerBorsearch- 
ers  for  copper,  who,  as  appeared  by  dates  and  initials,  have  adopted 
from  them  this  mode  of  attracting  the  attention  of  the  passer-by. 
These  pictures  were  of  various  dates,  as  vras  shown  by  the  various  de- 
grees of  distinctness,  as  the  rock  was  either  quite  hud  bare,  or  &q  black 
lichens  had  more  or  less  completely  recovered  possesion  of  it.  We 
now  entered  the  vast  archipelago  of  islands  occupying  the  whole 
N.  W.  comer  of  the  lake,  aa  far  as  Pigeon  Biver,  a  distance  of  about 
two  and  a  half  degrees  of  longitude,  viz. :  from  87°  30 '  to  90'*  W. 
It  b  difficult  to  convey  any  notion  of  the  vast  number  of  blets  and 
rocks  in  thb  part  of  &e  lake.     Capt.  Sayfield  in  hb  (unpublbhed) 
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He  was  a  huge  fellow,  with  a  great  head,  covered  with  dishevelled  hair, 
yet  not  ill-shapen,  and  having  something  of  the  pictnresqueness  of  a 
bowlder  of  granite.  The  woman  had  on  a  sort  of  cloak  of  white  hare- 
sldns,  with  a  hood  attached,  which  was  drawn  up  over  her  head.  Some- 
body gave  the  man  a  cigar,  and  showed  him  which  end  to  put  into  his 
mouth  and  how  to  light  it,  which  he  did,  and  smoked  away  very  clev- 
erly. Signs  were  made  to  him  to  give  the  woman  a  puff,  but  she  un- 
luckily put*  the  lighted  end  into  her  mouth,  and  after  that  good- 
naturedly  but  firmly  declined  to  have  anyttung  to  do  with  these  new- 
fiemgled  pipes. 

The  wind  meantime  had  risen,  and  coming  out  from  the  lee  of  the 
islands  into  an  open  bay,  we  found  the  head  wind  and  sea  too  strong 
to  be  contended  with,  and  so  put  back  into  a  cove,  the  entrance  of 
which  we  had  just  passed.  Passing  through  a  narrow  strait  we  came 
into  a  quiet  bay  that  seemed  like  a  land-locked  lagoon,  but  was  in 
&ct  separated  from  the  lake  only  by  a  couple  of  islands.  The  sides 
of  the  cove  rose  steeply  from  the  water's  edge  with  only  a  narrow 
eirclet  of  sand  between  the  water  and  the  trees,  in  some  places  hardly 
leaving  room  to  pass  outside.  Thus  protected,  the  little  bay,  with  its 
fringe  of  birches  and  arbor-vitaes,  as  unruffled  as  some  inland  pool  of 
a  still  September  afternoon,  presented  a  strong  contrast  with  the 
turbulence  of  the  weather  without.  I  climbed  up  the  steep  bank, 
which  was  everywhere  covered  with  deep  beds  of  moss,  apd  penetra- 
ted with  some  difficulty  to  the  outside  of  the  island,  for  an  island  it 
was,  and  tiie  reader  must  understand  that  at  the  ^'  Petits  Ecrits"  we 
quitted  the  shore,  which  here  trends  to  the  northward,  and  pursued 
a  westerly  course  among  the  almost  continuous  islands,  intending  to 
pass  outside  of  St.  Ignace. 

The  spruce  woods  here  were  very  dense,  and  encumbered  with 
fallen  birch  trunks,  as  if  the  spruces  had  usurped  the  place  of  a 
Inrch  forest.  Part  way  a  sort  of  path  was  broken,  and  fresh  tracks 
of  some  large  animal,  sinking  a  foot  deep  into  the  moss ;  —  prob- 
ably a  lynx,  as  they  abound  here.  Hare  tracks  in  all  directions. 
Snares  were  set  in  the  evening,  and  two  hares  caught.  The  method 
of  setting  these  snares,  which  is  extensively  practised  by  the  Indians, 
is  this.  A  well-frequented  hare-path  being  selected,  is  blocked  up 
by  a  fence  of  sticks,  leaving  only  a  narrow  passage  over  which  a 
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Tunning-noose  is  stretcbed  ;  the  animal  in  jumping  through  geta  canght 
by  the  neck.  It  is  said  that  they  can  hardly  be  made  to  leave  the 
path,  and  they  are  thus  very  easily  caught.  The  Indians  rely  much 
upon  them  for  eapport,  particularly  in  winter. 

On  the  outside  of  tiic  island  were  rough  beaches  of  large  stones, 
and  rocky  points  against  which  the  wayea  were  beating  furiously. 

Thb  evening  as  we  were  arran^g  the  musqulto-bar  in  our  tent 
(a  nice  job  and  one  requiring  abundance  of  light),  our  candle  proved 
to  be  missing,  and  we  supplied  its  place  by  piling  ou  the  fire  a  large 
(juantity  of  usnea,  which  streamed  from  all  the  trees.  This  is 
not  an  uuimportant  article  in  the  economy  of  ^ese  re^ons.  There  is 
no  better  material  for  the  packing  of  specimens;  it  makes  c^tal  bed- 
ding, and  it  is  so  inflammable  that  a  tree  covered  with  it  makes  the 
beat  pos^ble  beacon  or  ugnal-torch.  The  Indian  women  use  this  as 
well  as  moss  for  stuffing  the  bottom  of  their  portable  cradles. 

The  wind  fell  in  the  course  of  the  night,  and  there  was  nun  before 
morning. 

Jolt/  nth. — Cloudy  and  warm.  Made  a  traverse  at  sunrise  of 
three  or  four  nules,  and  then  began  again  to  thread  our  way  through 
endless  woody  blands  of  greenstone,  often  showing  vertical  ^dea. 
The  main  shore  was  now  several  miles  distant  and  constantly  reced- 
ing in  high  domed  summits.  St.  Ignace,  high  in  front,  black  to  the 
top  with  spruce  forests ;  and  a  dim,  majestic  outline  in  the  far  distance, 
8eemiiiL'i.mK-  (...li-.i.lc  ■»><.•  i.urt  iiCUu'  ^ky  fn>iu  f 
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with  a  crib  for  sleeping  inside,  and  "  Douglass'  Hotel"  written  on 
a  board  by  the  door.  This  was  one  of  the  many  places  (there  are 
several  on  this  island),  where  works  were  commenced  without  any 
proper  exploration  of  the  ground,  the  only  indication  of  ore  being 
some  veins  of  calc-spar,  which  by  a  too  hasty  induction  was  sup- 
posed to  be  a  sure  sign  of  copper.  Small  quantities  of  native  copper 
were  found,  but  not  suflScient  to  pay  for  the  trouble  of  getting  it. 

After  breakfast,  the  weather  being  favorable  it  was  decided  to  make 
the  ascent,  and  we  started  accordingly,  taking  a  narrow  gorge  that 
one  of  the  men,  who  acted  as  guide,  said  led  to  the  peak  ;  but  stop- 
ping behind  for  a  moment,  I  lost  the  party,  and  could  not  distinguish 
the  trail  amid  the  multitude  of  hare-tracks  through  the  woods.  I 
shouted,  and  was  answered  repeatedly,  but  the  voices  were  so  echoed 
back  and  forth  in  the  narrow  valley,  that  I  could  not  make  out  their 
direction,  and  went  back  to  the  camp. 

In  the  afternoon  they  returned,  reporting  a  very  fatiguing  climb, 
the  barometer  broken,  and  the  flies  very  troublesome.  The  black  fly 
is  fond  of  high  and  dry  situations,  and  is  always  found  in  greater  num- 
bers about  the  top  of  a  hill  than  at  the  foot.  They  had  ascended  the 
peak,  however,  and  christened  it  Mount  Cambridge,  in  case  it  ha4 
not  already  been  named.  The  summit  was  steep  and  rocky,  the 
rocks  polished  and  scratched  to  the  top.  Contrary  to  expectation 
they  found  no  change  whatever  in  the  vegetation. 

The  woods  hero  were  filled  with  Linnaea,  and  several  species  of 
Pyrola.     We  left  at  five  o'clock,  passing  outside  of  the  island. 

St.  Ignace  seems  to  be  a  collection  of  peaks,  and  in  the  middle  a 
long  interrupted  ridge,  that  seemed  still  higher  than  Mt.  Cambridge. 
We  encamped  this  evening  on  a  long  narrow  island  lying  north  and 
south,  consisting  of  two  beaches  meeting  in  a  ridge  in  the  middle, 
and  composed  of  large  angular  fragments  of  porphyry  with  only  the 
comers  worn  ofiF.  Each  side  of  the  island  was  ploughed  from  one 
end  to  the  other  with  furrows  a  foot  or  more  in  depth,  parallel  to  the 
water.  The  stones  were  covered  with  great  clods  of  lichen,  and  a 
few  mountain-ashes  and  spruces  grew  along  the  dividing  ridge. 

July  18^. — Started  at  sunrise  with  our  India-rubber  cloth  for  a 
sail,  the  wind  being  for  once  favorable.  In  rounding  the  end  of 
the  island  we  found  furrows  like  those  above  described,  but  at  right 
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angles  with  them,  miming  across  ^le  end  of  the  island.  Oar  oonne 
lay  through  long  river-like  channels,  formed  hj  par&llel  series  of  rocks 
sad.  islets.  Near  evening  we  passed  a  number  of  Indjan  lodges  c1q» 
tered  on  an  island,  with  the  usual  number  of  barking  do^  and  squalid 
children,  and  hoped  to  get  fish  from  them,  hut  they  had  none  except 
dried,  wtuch  is  tough  and  tasteless,  in  texture  and  appearance  some- 
what resembling  parchment. 

In  the  night  it  blew  hard  from  the  westward,  and  we  waked  up  in 
some  anjdety  lest  our  tent  should  be  cap^zed,  but  John  was  already 
on  hand  and  secured  it. 

July  IQih. — Detuned  here  by  the  violence  of  the  wind  (digradi, 
the  voyageurs  call  it,)  until  about  three  F.M.,  when  we  pushed  on 
past  Point  Porphyry,  and  encamped  in  a  deep  narrow  hay  to  the 
northward,  stopping  on  the  way  to  examine  an  interesting  locality 
where  altered  red  sandstone  and  trap  were  seen  in  close  contact. 

In  the  sandstone  wore  ripple-marks  and  cracks,  such  as  one  sees 
in  a  dry  mud-flat.  The  surface  in  many  places  had  an  oily  smooth- 
ness, and  in  looking  down  upon  it  one  might  eamly  liare  taken  it  for 
a  bed  of  red  mud  just  left  dry. 

.  This  cove  was  evidently  a  tavorita  camfnng-gronnd,  from  the  marks 
of  recent  fires,  and  the  large  number  of  lodge-poles  on  the  bank. 
Near  the  water's  edge  was  a  quantity  of  spruce  bark,  saddled  in 
sheets  one  over  the  other  on  a  horizontal  stick,  like  the  roof  of  a 
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the  £eic6  of  the  vertical  wall  of  basalt-like  columns  rising  out  of  the 
forest  that  clings  about  its  base  and  sides.  Near  at  hand,  the  hori- 
zontal lines  disappear,  being  in  fact  rather  suggested  l^an  clearly 
made  out,  and  only  the  vertical  chasms  are  seen.  As  we  passed  the 
end  of  the  cape  we  found  the  ridge  narrow  and  precipitous  on  both 
sides,  forming  a  wall  across  the  mouth  of  Thunder  Bay.  Another 
fragment  of  this  wall  we  had  in  the  southern  ridge  of  Pie  Island, 
on  our  left.  It  is  continued  by  the  high,  narrow  islands  beyond, 
and  repeated  In  ihe  parallel  ridges  of  Isle  Boyale. 

We  stopped  to  lunch  at  Hare  Island,  a  little  bit  of  gravel  with 
few  stunted  spruces,  but  covered  with  grass  and  an  abundance  of 
flowers.  We  now  had  before  us  a  traverse  of  about  fourteen  miles 
to  Fort  William,  the  white  buildings  of  which  were  visible  amid  the 
dark  swamp  across  the  bay. 

The  wind  was  rising,  but  we  set  off,  and  the  boats  were  soon  far 
apart.  Our  canoe  and  the  Professor's  made  for  the  southernmost 
entrance  of  the  river  on  which  the  post  stands,  as  the  nearest,  and 
were  glad  to  escape  into  quiet  water  firom  the  rough  waves  of  the  bay, 
several  of  which  found  their  way  into  our  boat  in  spite  of  all  Henry's 
care  and  skill.  The  entrance  of  the  river  b  wide  and  shallow,  en- 
closing a  large  delta,  cut  through  l^e  middle  by  the  stream,  so  that 
the  river  has  in  fact  three  mouths,  the  northern  and  southern  ones 
some  two  or  three  miles  apart.  Some  distance  outside  the  mouth 
the  water  became  very  shoal,  and  islands  were  forming,  on  which  a 
few  willows  had  abeady  taken  root. 

The  river-water  is  of  the  usual  dark  brown,  and  tolerably  clear. 
The  banks  swampy,  densely  wooded,  and  lined  with  water-plants, 
among  others  the  elegant  heads  of  the  sagittaria,  also  nuphar,  equi- 
setum,  bull-rushes,  &c.  Such  was  the  luxuriance  of  the  vegetation, 
that  it  reminded  one  of  a  swamp  in  the  tropics,  rather  than  of  a 
northern  river. 

The  name  of  Fort,  applied  to  tins  post  of  the  Hudson's  Bay  Com- 
pany, dates  from  the  old  days  of  the  Northwest  Company,  (to  whom 
it  formerly  belonged,)  and  their  quarrels  with  the  Hudson's  Bay. 
At  that  time  the  place  was  strong  enough  to  induce  Lord  Selkirk, 
who  came  up  with  hostile  intent,  to  take  the  trouble  to  bring  with 
him  a  field-piece,  which  he  planted  on  the  opposite  bank  of  the  river, 
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to  make  them  open  their  doors.  In  thoab  days  a  grand  ammai  coun- 
cil of  the  company  waa  held  here,  and  we  hear  traditioQB  of  banquete, 
and  crowds  of  clerks,  and  armies  of  hangers-on  of  all  kinds.  But  all 
this  haa  now  disappeared.  The  trade  has  fallen  off,  the  gross  re- 
ceipts being  now,  t^ey  say,  only  about  £600  per  annum  ;  and  more- 
over the  Northwest  is  merged  in  its  old  rival,  and  all  those  troables  at 
an  end,  so  that  although  the  court-yard  is  surrounded  with  a  palisade, 
and  there  is  a  barbican  gate-way,  as  at  the  Pic,  yet  these  fortifications 
are  not  very  fonnidable  at  present ;  the  old  blockhouse  belund  is 
&l)ing  to  pieces,  and  the  banquetdng  hall  has  probably  been  burnt  up 
for  firewood,  at  least,  we  saw  no^iing  there  that  looked  like  it. 
Even  the  little  flower-garden  opening  out  of  the  stone-paved  oourt- 
jard  was  overgrown  with  weeds. 

The  general  arrangement  here  is  much  the  same  as  at  the  other 
posts,  only  the  soil  (a  yellowish  sandy  loam)  being  better,  and  the 
climate  leas  severe^  the  cultivated  ground  is  more  extensive,  and 
they  have  a  herd  of  some  thirty  cows.  Sheep  also  are  kept  here, 
and  several  of  the  dogs  were  in  disgrace,  with  heavy  clogs  fastened 
to  their  necks,  for  sheep^tealing.  As  tho  pasturage  on  the  other 
side  of  the  rirer  is  much  better  than  about  the  Fort,  these  cows  swim 
across  regularly  evei^y  morning  and  back  in  the  evening,  a  distance 
of  two  or  three  hundred  yards.  I  was  much  surprised,  the  morning 
after  our  arrival,  when  the  cattle  were  let  out  of  the  yard,  to  see  a 
cow  walk  down  and  deliberately  take  to  the  water,  of  her  own  accord, 
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The  post  is  still  an  important  one,  as  being  the  portal  to  the  Red 
River  country,  Lake  Winnipeg,  and  the  north-west,  and  furnishes 
various  supplies  to  other  posts,  among  other  things,  of  canoes,  of 
which  some  seventy  or  eighty  were  lying  here  in  store.  It  stands 
on  the  left  bank  of  the  northern  mouth  of  the  river  Kaministiquia, 
about  half  a  mile  from  the  lake.  Outside,  close  to  the  water,  are  the 
log-cabins  of  the  Canadians  attached  to  the  post,  and  on  the  plain 
across  the  river  the  birch-bark  lodges  of  the  Indian  hunters. 

Mr.  Mackenzie,  the  gentleman  in  charge,  received  us  very  kindly, 
and  handed  to  us  a  number  of  letters  and  newspapers  that  had  been 
forwarded  hither  from  the  Sault,  by  the  propeller,  which  had  come 
up  the  south  shore  and  touched  at  Prince's  Location,  about  twenty 
miles  west  of  this. 

JvXy  21»t. —  Spent  the  day  here.  Wild  pigeons,  cross-bills,  and 
ravens  about  the  fort,  and  partridges  in  the  swamp.  Bathed  in  the 
river ;  the  bottom  muddy,  and  the  water  warm.  Mr.  M.  says  that 
before  a  gale  from  the  northward  the  river  falls  sometimes  eighteen 
inches  in  twenty-four  hours.  This  they  supposed  to  be  owing  to  a 
heaping  up  of  the  water  on  the  southern  shore  (where  these  gales 
usually  commence,)  by  the  wind,  causing  a  corresponding  depression 
on  this  side.  The  fact,  more  accurately  described  perhaps  as  a 
difference  of  atmospheric  pressure  on  the  two  sides  of  the  lake,  was 
afterwards  confirmed  by  several  persons.  We  decided  to  ascend  the 
river  as  far  as  the  I^akabeka  (Kah-k^hb6ka)  Falls,  twenty-five  miles, 
to-morrow.  Mr.  Mackenzie  kindly  offered  to  go  with  us,  and  fur- 
nished us  with  whatever  was  necessary  for  the  excursion. 

This  evening  our  men,  with  some  of  the  employes  of  the  post,  had 
a  dance  in  a  cabin  near  the  Fort.  The  music  consisted  of  a  squeak- 
ing fiddle,  and  none  of  the  fair  sex  honored  the  assemblage  with 
their  presence,  yet  they  stamped  away  half  the  night  with  the 
greatest  jollity. 

July  22i. — We  started  this  morning  accordingly,  in  three  canoes, 
Mr.  M.  following  after  in  a  little  cockleshell  about  a  dozen  feet  long. 
The  men  in  the  two  large  canoes  were  placed  two  on  a  seat  and  ftimish- 
ed  with  paddles  instead  of  oars,  and  there  was  a  good  deal  of  rivalry 
between  them  for  the  first  few  miles,  the  paddles  dipping  with  won- 
derful rapidity,  so  that  they  looked  like  a  row  of  tailors  sewing 
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agiunst  time.  I  did  not  time  their  stroke,  but  the  rate  nrait  hare 
been  upwards  of  eixt;  dips  per  minute,  for  their  common  oat-stroke 
was  forty-five  per  minute,  and  tHa  seemed  twice  aa  quick. 

A  mi]o  or  two  up,  the  river  is  narrow  and  t^e  forest  closes  again 
upon  ite  banks,  which  are  somewhat  ^gher  ;  the  trees  larger  than 
anj'wo  had  seen  on  the  lake ;  at  first  mostly  aspens,  afterwards 
spruce  aoA  elm.  Five  or  six  miles  up,  the  banks  are  often  thirty  ot 
forty  feet  high,  and  in  some  places  broken  away,  showing  boriionlal 
layers  of  yellow,  sandy  loam,  occasionally  interrupted  by  saod  and 
by  narrow  beds  of  clay.  The  margin  of  the  pver  filled  wiUi  aagittaria 
and  other  water-plants.  Mr.  M.  says  ducks  and  geese  are  very 
abundant  here  in  spring  and  fall.  At  present  Uiere  were  only  a  few 
creek-sheldrakes. 

The  course  of  the  river  is  very  winding,  and  our  men  cut  tS  half 
a  mile  or  more  in  one  place,  by  making  a  portage  through  the  woodt 
from  one  bend  to  another.  They  carried  a  surpriung  weight  of  lug- 
gage, suspended  on  the  back  by  a  portage  strapf  a  broad  thong  <^ 
leatiier  passed  across  the  forehead. 

For  tiie  dbtance  of  eleven  miles  the  current  is  very  elug^sh. 
Then  we  came  to  rapids,  where  it  was  thought  advisable  to  get  out 
and  make,  our  way  by  land,  leaving  tiie  men  to  pole  the  canoes  up. 
We  disembarked  on  a  piece  of  marshy  bottom-land,  covered  with  a 
fine  growth  of  elms.  After  proceeding  some  (Stance  through  rank 
grass  and  undergrowth,  we  came  to  the  bluff,  which  was  a  very  stiff 
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reembarkod,  bat  the  current  was  still  rapid ;  in  some  places  we 
estimated  it  at  six  miles  per  hour.  At  the  Decharge  des  Paresseux 
we  again  landed^  and  walked  up  some  hundred  yards  while  the  men 
pushed  die  boats  up  with  poles,  which  they  grasped  by  the  middle, 
using  the  ends  alternately  on  each  side. 

We  encamped  at  sunset,  climbing  up  a  steep  clay  bluff  to  an  open 
spot  above,  for  we  could  find  no  landing  on  a  level  with  the  water. 
Very  cold  in  the  evening,  silencing  the  swarms  of  musquitoes  that 
greeted  us  on  our  first  arrival. 

Jidy  23(i.—  Very  cold  this  morning  also,  and  the  dew  heavy. 
Even  inside  of  the  tent  some  of  the  blades  of  grass  were  hung  with 
dew-drops,  and  outside  every  thing  was  as  wet  as  if  from  a  smart 
shower.  Without  breakfasting  we  walked  through  the  dripping 
woods  to  ilie  Falls.  On  the  way  I  noticed  an  old  martin-trap,  made 
like  the  cvlheag  of  our  woods,  viz.  the  butt  of  a  sapling  arranged  to 
fall  like  a  portcullis  across  the  mouth  of  a  hole  in  which  the  bait  is 
placed.  We  came  out  first  in  an  open  space,  bounded  by  a  broken 
cliff  of  slate-rock,  whence  we  could  hear,  but  not  see  the  cataract. 
The  river  here  flows  between  high  perpendicular  walls  of  rock,  and 
here  commences  the  Portage  de  la  Montague.  Following  up  the 
portage  path  about  a  quarter  of  a  mile,  we  struck  off  through  the  thick 
arbor-vitse  woods,  guided  by  the  roar  of  the  fall,  until  we  came  out 
on  an  open  grassy  bank  in  front  of  it,  and  so  near  that  we  were  drench- 
ed by  the  spray. 

From  where  we  stood  we  could  look  up  a  long  reach  of  the 
river,  dc^wn  which  the  stream  comes  foaming  over  a  shallow  bed, 
thrown  up  in  jets  of  spray,  like  the  rapids  at  Niagara.  At  the  brink 
the  stream  is  compressed,  and  tumbles  over  in  two  horseshoe-shaped 
fidls,  divided  in  the  middle  by  a  perpendicular  chimney-like  mass  of 
rock  some  feet  square,  the  upper  part  of  which  has  been  partly  turn- 
ed round  on  its  base.  The  entire  height  of  the  fall  is  about  one 
hundred  and  thirty  feet,  but  somewhat  filled  up  by  firagments  from 
above.     Its  breadth  is  about  a  hundred  and  fifty  yards. 

The  rock  is  clay-slate,  the  strata  dipping  two  or  three  degrees  south- 
ward, that  is,  from  the  fall.  Just  above  the  pitch,  the  slate  is  broken 
mto  very  regular  steps,  and  the  same  structure  is  visible  in  the  face 
of  the  cascade  itself,  particularly  on  the  right,  from  the  broken  water 
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wtete  they  project.  On  tbe  other  side,  where  the  descending  sheet 
is  less  broken,  tbe  rich  umber  color  of  the  stream  tinges  the  £)am 
half-way  down. 

The  name  Kakabeica  was  explfuned  by  some  of  the  men  to  mean 
"  straight  down :"  i.  e.,  falls  par  excdlaice,  it  being  the  most  consid- 
erable water&a  in  tins  re^on. 

In  the  afternoon  our  fiiends  of  the  "  Dancing  Feather,"  who  had 
determined  to  return  to  the  Sault  by  way  of  the  south  shore,  made 
haate  to  depart,  as  we  had  appointed  the  15th  of  Aogust  to  meet  at 
the  Sault,  and  they  had  much  the  longer  way  to  go.  Mr.  Macken- 
zie left  us  at  the  same  time. 

The  Professor  this  afternoon  invited  some  of  us  to  make  the  at- 
tempt with  him  to  push  up  the  stream  as  far  as  a  small  island  at  the 
foot  of  the  Falls,  in  order  to  see  ^lem  from  below.  For  a  short  dis- 
tance we  got  along  very  well,  tai^g  advantage  of  a  coimtercurrent 
near  the  oppo^te  bank.  Soon,'  however,  this  as^tance  failed  us, 
and  we  were  exposed  to  the  full  strength  of  the  stream.  For  a 
moment  or  so  with  all  the  men  could  do  we  could  only  hold  our 
own,  and  then  began  to  go  astern,  but  Jean  Ba'tiste  caught  the 
branch  of  a  tree  and  checked  the  boat,  and  then  jumping  into  the  water 
actually  dragged  her  along,  the  rest  straining  their  utmost  wiUi  the 
setting  poles.  The  stream  here  was  shallow,  and  hurried  along  with 
great  force,  eddying  and  spouting  into  the  air  oyer  the  stones  with 
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gives  the  appearance  of  two  horseshoes  joining  in  the  middle,  as  if 
tMTO  separate  streams  had  happened  to  come  together  here.  This 
peculiar  conformation  throws  the  masses  of  water  togetl^er  in  the 
middle,  whence  they  are  thrown  up  agtun  by  the  resulting  force,  as  if 
shot  out  of  a  cannon.  Ifhe  turmoil  is  farther  increased  by  projecting 
rocks,  (perhaps  piles  of  fragments  from  above,)  which,  on  the  right 
particularly,  shoot  the  water  inwards  towards  the  centre,  at  right 
angles  with  the  course  of  the  river.  Then  the  sharp  projecting  shelves 
which  project,  especially  on  the  right  side,  through  the  falling  sheet, 
cause  a  succession  of  little  falls  in  the  face  of  the  great  one. 

All  these  peculiarities  are  due  no  doubt  to  the  nature  of  the  rock, 
which,  dipping  slightly  from  the  fall,  and  not  being  underlain  by  softer 
strata,  as  at  Niagara,  its  recession  is  not  regular,  but  depends  on  the 
accidental  dislodgment  of  blocks  on  the  edge,  by  &ost,  collision  of 
ice,  &c.,  and  the  blocks  again,  when  fallen  are  not  so  readily  decom- 
posed or  removed.  Hence,  also,  the  shallowness  of  the  channel  below. 
Some  of  our  friends  who  meanwhile  had  been  exploring  above  the 
Falls,  reported  a  small  fall,  ten  or  fifteen  feet  in  height,  about  half 
a  mile  above,  where  the  slate  was  replaced  by  sienite. 

We  had  some  thought  of  proceeding  up  the  river  to  Dog  Lake, 
two  days'  journey  to  the  north.  But  our  men  grumbled  very  much 
at  the  thought  of  the  portages,  (one  of  which  from  its  destructive- 
ness  to  shoes  is  called  Knife,  or  Devil  Portage  ;)  then  our  canoes 
were  too  large  for  the  undertaking,  and  might  possibly  be  knocked 
to  pieces  ;  so  we  concluded  to  give  that  up. 

July  24^. — Last  night  was  warm  and  rainy,  and  we  started  down 
the  river  this  morning  in  a  drizzle.  We  stopped  at  the  clay-bank, 
above  which  we  had  encamped  before,  to  get  some  clay-stones, 
which  occur  here  in  abundance  at  the  water's  edge.  These  are 
nodules  of  clay,  some  soft,  others  of  the  hardness  of  chalk  or  harder, 
often  in  shapes  requiring  little  aid  of  the  knife  to  transform  them  into 
fantastic  images.  Capt.  Bayfield  says  the  bottom  of  Lake  Superior  is 
of  clay,  which  readily  indurates  on  exposure  to  the  air.* 

Kaministiquia,  according  to  our  native  authorities,  signifies  ^^  the 
river  that  goes  far  about,"  which  this  river  certcdnly  does,  though  in 

•  Bonchette's  British  Dominions  in  North  America,  I.,  127. 


the  fiooTBe  of  its  windings  it  presents  sach  a  wiet;  of  beflatifal 
scenes  of  oyershadowing  forest,  Uiat  we  £d  not  grudge  the  deky. 
Two  or  three  miles  down,  long  ^ter  we  had  lost  the  roar  of  the  Falta, 
it  Buddenlj  came  to  as  agun,  qtut«  distincti;  and  munietakablj, 
probably  owing  to  some  shift  of  wind. 

This  Tallej  is  the  only  spot  we  saw  on  the  lake  that  seemed  at 
all  to  invite  cnltivatioD ;  indeed,  if  we  except  the  poets,  almost  the 
only  place  where  cultiration  seemed  posable.  The  better  qnality 
of  the  soil  was  abmidantly  mamfeat  in  the  oze  of  the  fewest  trees. 
The  crumbling  hanks  of  loam  and  sand  fiimisbed  abodes  to  large 
numbers  of  sand-martins  and  kingfishers.  We  were  soTea  boors 
in  reaclung  the  Fort,  and  found  our  companions  had  left  two  horns 


CHAPTER  III. 

FOET  WILLIAM  BACK  TO  THE  8AULT. 

July  25ih. — We  proposed  to  visit  the  copper-mine  at  Prince's 
Location,  on  the  shore  of  the  lake  about  twenty  miles  to  the  west^ 
ward,  and  thence  to  cross  to  Isle  Royale.  In  order  to  travel  more 
rapidly  we  sent  the  bateau  back  to  Point  Porphyry  to  await  our 
return,  and  proceeded  with  the  two  canoes  only. 

Starting  at  about  ten  o'clock,  we  found  the  wind  strong  ahead 
and  encamped  early  in  a  bay  about  fourteen  miles  from  the  Fort. 
On  the  way  we  passed  Pie  Island,  a  large  mountainous  island, 
80  called  &om  an  isolated  peak  on  the  west,  which  bears  a  strong 
resemblance,  not  at  all  to  a  pie,  but  to  a  French  pfite,  or  pasty,  with 
high  sides;  and  this  is  its  true  name.  A  porcupine  was  killed  on 
the  beach  as  we  landed,  and  proved  very  good  meat. 

In  the  evening  the  Professor  made  the  following  remarks  on  the 
distribution  of  animals  and  plants : 

"  There  is  no  animal,  and  no  plant,  which  in  its  natural  state  is  found  in 
every  part  of  the  world,  but  each  has  assigned  to  it  a  situation  correspond- 
ing with  its  organization  and  character.  The  cod,  the  trout,  and  the  stur- 
geon are  found  only  in  the  north,  and  have  no  antarctic  representatives.  The 
cactus  is  found  only  in  America,  and  almost  exclusively  in  the  tropical 
parts.  Humboldt,  to  whom  the  earliest  investigations  on  this  subject  are 
due,  extends  the  principle  not  only  to  the  distribution  of  plants  according  to 
latitude,  but  also  according  to  vertical  elevation  above  the  surfece  of  the 
earth  in  the  same  latitudes.  Thus  an  elevation  of  fourteen  thousand  feet 
under  the  tropics  corresponds  to  bS^  north  latitude  in  America,  and  68^  in 
Europe.  The  vegetation  on  the  summit  of  Mt.  Etna  would  correspond  with 
that  of  Mt.  Washington,  and  this  again  with  the  summits  of  the  Andes,  and 
the  level  of  the  sea  in  the  Arctic  regions.  In  the  ascent  of  a  high  moun- 
tain, we  have,  as  it  were,  a  vertical  section  of  the  strata  of  vegetation  which 
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'  crop  out '  or  snooeBMTely  appe&r  as  we  adv&noe  towards  the  north  otbt  s 
wide  extent  of  oonntry. 

"  But  in  dwelling  od  the  reaemblances  between  the  plants  of  high  latitodM 
and  those  of  high  mountaiiiB,  we  must  not  lose  ugfat  of  their  not  lees  ooo- 
atsjit  differences.  In  the  northern  le^ons  in  general,  we  fiiid  the  mimlMr 
of  species  comparatively  spall.  Thus  in  the  re^on  through  wluch  we 
have  passed,  and  which  has  already  a  northern  cbantcteT,  we  find  vegetatkn 
oharaoteriied  by  great  vigor ;  the  whole  country  covered  with  tnes  and 
ahrube,  and  lichens  and  moesea  in  great  profasion,  but  the  qjtedee  few,  and 
the  proportion  of  hand%^me  flowering  shrubs  small.  In  &e  Alps,  on  the 
other  hand,  vegetation  is  characterized  by  great  beauty  and  variety,  and  Hie 
nnmber  of  brilliantly  flowering  plants,  of  Gentianaceae,  Primnlaceee  and 
GompoatEB,  is  veiy  great.  The  plants,  however,  are  dwarfish,  and  v^e- 
tation  comparatively  scanty ;  the  lichens  and  mosses  much  less  abundant 
There  is,  then,  not  an  identity,  but  an  analogy  only,  and  an  imperfect  diongfa 
very  interesting  one,  between  Alpine  and  Arctic  vegetation." 

Jtdt/  2Qth. — We  pursued  onr  way  thb  monuDg  under  the  ehadow 
pf  magnificent  walls  of  basaltic  rock,  with  Fie  Island  ri^g  in  the 
dbtance  outside  of  us  like  a  Gibraltar.  We  reached  &e  Locatioo 
early  in  the  forenoon,  and  were  most  kindly  received  by  Mr.  Robin- 
son, the  agent  of  the  Mootreal  Mining  Co.,  who  have  begun  opera- 
tions here. 

A  high  rocky  promontory,  running  S.W.,  (parallel  to  Thunder 
Cape  and  the  other  high  ridges  hereabouts,)  is  here  cut  across  by  & 
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Afterwards  he  earned  us  by  a  path  running  back  of  the  house 
past  the  opening  of  the  shaft,  through  a  clearing  planted  with  pota- 
toes, and  a  young  orchard  of  cherry ,^  apple  and  pear  trees,  down  to 
the  cove  on  the  other  side  of  the  point,  whence  we  sailed  across  the 
strait  to  Spar  Island. 

This  island  receives  its  name  from  a  vein  of  calc-spar,  some  twenty 
feet  wide,  quite  pure  and  white,  except  where  brilliantly  Colored  by 
metallic  salts,  running  across  the  island  and  down  into  the  lake  on 
the  other  ^de,  visible  with  a  phosphorescent  light  for  a  considerable 
distance  under  water.  This  is  the  locality  of  most  of  the  specimens 
we  had  seen  at  the  office ;  splendid  masses  of  white  translucent  spar, 
tinged  with  brilliant  blue  and  green  by  the  associated  minerals.  We 
noticed  drift-scratches  on  the  outer  side  of  the  island,  having  a  direc- 
tion nearly  E.  and  W. 

The  day  was  showery,  with  driving  thundery  clouds  and  mist, 
through  which  we  got  a  fine  view  of  Pie  Island,  dim  and  majestic  in 
the  distance.  We  were  driven  for  shelter  into  an  unfinished  build- 
ing of  squared  logp,  which  the  company  are  erecting  with  a  view  to 
continuing  the  mining  operations  which  have  of  late  been  suspended 
on  the  island.  Such  a  building  (about  forty  feet  square  and  of  two 
stories,)  they  say  can  be  put  up  in  foui*  or  five  days.  On  our  way 
back  the  weather  improved,  and  we  had  a  good  view  westward  of  hills 
over  hills  towards  Pigeon  River,  the  boundary  between  the  United 
States  and  Canada,  distant  about  twenty  miles. 

When  we  got  back  towards  evening,  we  found  the  miners  amusing 
themselves  aflier  their  day's  work,  by  pitching,  or  "  puttmg  "  stones, 
and  I  was  surprised  to  find  the  puny  Canadians  had  rather  the  advan- 
tage of  the  burly  Cornish  men.  Mr.  Robinson  invited  us  to  supper, 
and  I  believe  none  of  us  experienced  any  of  the  difficulty  of  the 
traveller,  who,  after  a  trip  over  the  prairies,  found  himself,  on  his 
return  to  civilized  life,  constantly  tempted  to  draw  his  feet  up  into  his 
chair.  In  our  case  the  benches  were  felt  to  be  a  decided  improve- 
ment. 

Afi;er  supper  Mr.  R.  carried  us  into  a  shaft  they  are  sinking  at  the 
foot  of  the  cliff.  Here  we  got  fine  specimens  of  Iceland  spar.  No 
ore  had  as  yet  been  sent  to  market  from  this  mine,  but  the  prospects 
seemed  favorable,  and  the  whole  establishment  had  a  thriving  look. 
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Juiff  27(A. — We  had  intended  to  cross  to  Isle  Royale,  which  lay 
like  a  blue  cloud  along  the  horizon,  twelve  or  fourteen  mileB  off,  and 
vamshing  inb;  the  diBtance  eastward.  Having  got  outside  of  ^ 
chun  of  islands,  however,  we  found  the  wind  so  strong  as  to  render 
the  traverse  dangerous,  and  we  accordingly  landed  on  one  of  the 
Victoria  Islands,  west  of  Spar  Island,  to  wut  for  some  change  of 
weather. 

The  beach  where  we  landed  was  a  mere  niche  cut  into  tibe  ade  id 
the  cliff,  which  rose  steeply  on  all  sides,  thickly  wooded.  The 
ground  everywhere  covered  with  moss.  Among  the  trees  on  the 
bank  was  the  skeleton  of  a  lodge,  and  a  birch  canoe  apparently  m 
good  condition.  Some  playthings  of  the  Indian  children  were  lying 
about,  among  others  a  little  boat  scooped  out  of  a  chip  of  wood,  iritli 
mast  and  bowsprit,  precisely  such  as  the  boys  make  with  us,  and  not 
at  all  resembling  the  Indian  canoes.  The  frequency  of  these  traces 
of  Indian  encampment,  with  the  small  number  of  Indians  living  <» 
this  part  of  the  lake,  shows  their  restless,  wandering  disposition. 

While  we  were  detuned  here,  the  Professor  made  some  remarin 
about  the  theory  of  the  formation  of  mineral  veins  by  infiltration. 
This  theory  he  considered  untenable,  ance  there  is  an  evident  con- 
nection between  this  phenomenon  and  some  action  of  the  walls  of  Qie 
fissures  in  which  veins  are  fomid : 


Thus  at  the  Ytaa  we  examined  this  morning  at  Prince'i  Location,  m 
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Where  the  vein  is  composed  of  minerals  not  found  in  the  surrounding  rock, 
the  probability  would  be  in  favor  of  sublimation :  where  the  minerals  occur, 
though  in  small  quantities,  in  the  rock,  there  the  effect  may  have  been  pro- 
duced by  electro-magnetism.  There  has  been  as  yet  no  suj£cient  investiga- 
tion of  this  point 

"  It  may  be  remarked  here  that  even  where  the  vein  is  composed  of 
hydrates,  in  whose  composition  water  occurs,  it  is  not  necessary  to  suppose 
them  deposited  by  infiltration,  since  it  has  been  proved  that  hydrates  may 
be  formed  by  sublimation." 

We  remained  here  until  half  past  three  o'clock  P.M.,  when,  the 
weather  continuing  unfavorable,  and  even  threatening  a  storm,  we 
decided  to  ^ve  up  our  visit  to  Isle  Boyale,  and  to  turn  our  faces 
homewards. 

The  distance  of  this,  our  westernmost  point,  from  the  Sault,  was 
about  four  hundred  and  forty  miles  by  the  way  we  came ;  as  we 
returned,  rather  more. 

The  wind  was  fresh  from  the  southward,  and  when  we  got  outside 
of  the  islands  there  was  so  much  sea  that  the  other  canoe,  although 
within  a  short  distance  of  us,  often  disappeared,  sail  and  all.  It  was 
rather  a  long  swell  for  the  lake,  however,  and  we  did  not  experience 
any  diflSculty  from  it,  as  we  were  nearly  before  the  wind.  We  en- 
camped on  an  island  to  the  Southward  of  the  P^te,  in  a  deep  bay 
with  steep  sides,  overshadowed  by  trees  of  unusual  size. 

July  28th. —  Started  before  sunrise.  Weather  calm  and  pleasant. 
We  passed  under  the  south-east  side  of  Pie  Island,  a  vertical  cliff 
several  hundred  feet  in  height,  presenting  much  the  same  appearance 
as  Thunder  Cape,  viz :  basaltic  columns,  across  which  may  be  traced 
the  marks  of  an  horizontal  stratification.  These  columns  in  some 
places  have  fallen  out,  leaving  hollows,  like  flues,  in  the  side  of  the 
cliff.  In  other  places  single  columns  stand  out  alone,  like  chimneys ; 
in  others,  again,  huge  flat  tables  of  rock  have  scaled  off  from  the 
face  of  the  wall,  and  stand  parallel  and  a  little  separated  from  it. 
The  metamorphosed  strata  in  one  place  were  unconformable,  exhibit- 
mg  a  sudden  fault. 

In  the  course  of  the  forenoon  several  trout  were  caught,  and  the 
diversity  of  color  led  to  some  discussion.  The  men  said  there  were 
three  varieties,  all  of  the  same  species:  1.  the  trout  of  the  open 
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lake,  (truite  da  large,")  of  a  gray  tUverf  color,  «i&  inconBpcnons 
spots  and  a  wUte  belly ;  2.  Those  of  the  rocky  ground,  (Imite 
de»  idtfure*,)  more  yellowish,  with  large  diaflnct  spote  ;  3.  Those 
of  the  sandy  bottom,  which  are  simply  mottled.  AU  the  trout  &imly 
spawn  late ;  the  lake  tront  in  October,  aa  the  sandy  beaches,  libisa 
tbey  are  taken  in  abundance  in  nets,  and  wiQi  ground-lines  hSTJaf 
forty  or  fifty  hooks. 

The  white-fish  are  everywhere  scarce  in  Aagost,  (we  oonld  not 
learn  why,)  so  that  the  Professor  found  some  difficnlty  in  getting 
specimens  on  oar  return.  In  October  they  spawn,  on  pebbly  ground, 
and  are  then  taken  in  great  numbers.  They  are  always  seined ;  m 
£d  not  hear  of  their  ever  taking  the  book,  though  I  have  seen  one 
take  a  fly  from  the  surface.  The  lake  herring  spawns  on  amilar 
ground,  but  in  NoTcmber ;  the  siskawet  in  the  latter  part  of  Au- 
gust. Suckers,  cat-fish  and  sturgeon  in  tlie  spring ;  the  sturgeon  in 
swift  streams ;  the  sucker  at  the  mouths  of  the  rirers ;  tiie  catfisli 
on  muddy  flats ;  the  doiy  (Ludoperca^  in  bays. 

We  stopped  at  a  little  rock  around  wluch  a  great  number  of  gnllB 
(Larm  argentatus,')  were  cu^sling,  and  found  there  a  few  jonng 
ones  and  an  .addled  egg.  The  young  buvls  were  about  half  grown, 
covered  with  grayish  down,  with  irregular  darker  spots.  Koiie  of 
them  could  fly,  but  they  svram  very  well ;  indeed,  as  it  seemed  to  me, 
better  than  the  old  birds.    They  were  crouched  in  crevices  of  the 
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ders,  like  a  gigantic  JMiyemeiit,  whilst  there  are  rarely  large  detached 
rocks  on  the  beaches,  doubtless  owing  to  the  violence  of  the  waves, 
clearing  out  tke  smaller  stones  from  the  bottom,  and  heaping  them 
up  on  the  beach,  and  at  the  same  time  rouncUng  the  rocks  below. 

We  made  about  fifty  miles  to-day. 

July  29^.  —  We  started  at  sunrise,  the  weather  clear  and 
satumnal;  the  wind  northerly.  Breakfasted  on  a  barren  island  ter- 
raced with  ancient  beaches,  strewn  with  drift-wood,  all  of  it  showing 
Strong  action  of  the  waves.  Some  logs  of  a  foot  or  more  in  diame- 
ter had  been  throwi^  to  the  distance  of  fully  a  hundred  and  fifty 
yards  from  the  water's  edge,  and  thirty  or  forty  feet  above  its  level. 
Soon  afterwards  we  entered  a  straight,  narrow,  river-like  channel, 
isK)me  twelve  or  fifteen  miles  long,  leading  insidfe  of  Fluor  Island  and 
St.  Ignace,  whose  dark  wooded  sides  made  a  purple  background  to 
the  vista.  The  banks  were  covered  with  birch,  presenting  an  unbro- 
ken fringe  of  green ;  not  a  glimpse  of  the  rock,  and  hardly,  at  inter- 
vals, the  white  line  of  sand  at  the  edge  of  the  water. 

After  passing  through  this  channel  we  came  out  into  Neepigon 
Bay,  and  had  to  keep  round  to  the  left  to  a  deserted  mining  station 
at  Cape  Gourgan,  before  we  could  get  a  good  camping  ground. 
There  we  foimd  a  clearing  and  a  convenient  landing  place.  One  of 
our  companions  two  years  before,  in  the  month  of  October,  had  seen 
a  large  party  of  miners  set  ashore  here  from  the  propeller,  to  open 
the  works.  The  marks  of  their  labors,  with  the  approaching  winter 
before  them,  were  everywhere  visible.  Wood  had  been  cut  and 
piled  up ;  several  log-cabins  built  and  the  cracks  stuffed  with  moss 
and  mud ;  and  the  paths  through  the  woods  showed  where  they  went 
for  fuel  or  to  hunt.  The  ground  was  strewed  with  fur  and  bones  of 
hares,  and  several  lynx  skulls  were  picked  up  by  the  men.  Hunting 
must  have  formed  the  principal  occupation  of  their  days,  since  their 
mining  operations  had  not  been  carried  further  then  a  few  shallow 
pits,  which  doubdess  soon  convinced  them  of  the  fruitlessness  of  their 
errand. 

It  rained  hard  in  the  night,  and  we  were  somewhat  incommoded 
by  the  leaking  of  our  tent. 

July  SOtA.  —  The  rain  continuing  this  morning,  we  did  not  think  it 
iforth  wMIe  to  start.    The  Professor  took  advantage  of  the  opportu- 
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mtj  to  make  (he  foUowing  remarks  on  Uie  canses  that  infloenoe  tite 
ouUineB  of  contiiienla : 

"  The  ouduiea  of  oontiuentB  are  not  to  be  conddend  as  fixed,  immonUa 
limits,  but  are  Ttriable,  and  depeodoat  upoo  the  degree  of  eleTstion  ibor* 
the  level  of  the  sea.  For  instance,  were  we  to  deprese  certain  parts  of  Sooth 
America  or  of  tlte  United  States,  even  fin-  a  few  feet,  their  ontlinoa  would  be 
mtirely  changed,  and  immense  tracts  submerged ;  and  vice  Tersa,  a  gli^ 
elevation  would  produce  corresponding  changes. 

"  The  west  of  Aaa,  oomprinng  Palestine  and  the  oonntij  aboot  Arant 
and  the  Casjfnan  Sea,  &e.,  is  below  the  level  of  the  ocean,  and  arent  in  the 
mountain  chains  by  wbich  it  is  sunoonded,  would  tnmsfbnn  it  into  a  vut 
gulf. 

"  Continents  are  in  fact  only  a  patch-work  fbrmed  by  the  emergence  and 
eubeidence  of  land.  These  procesass  are  still  gomg  on  in  various  parla  of 
the  globe.  Where  the  shores  of  the  continent  are  abrupt  and  hi^,  the 
effect  produced  may  be  slight ;  as  in  Norway  and  Sweden,  where  a  gradnai 
elevation  is  now  going  on  without  much  alteration  of  their  outlines.  But  if 
the  continent  of  North  America  were  to  be  depressed  a  thousand  feet, 
nothing  would  remain  of  it  except  a  few  islands ;  and  any  elevation  would 
add  vast  tiacte  to  ite  shores. 

"  Elie  de  Beaumont,  who  has  occupied  himself  much  with  tracing  the 
changes  wrought  in  continents  by  geological  phenomena,  has  shown  that 
chains  of  mountuns  elevated  at  the  same  time  agree  in  direction,  thaa  tha 
monntmns  of  Scandinavia,  &e  Ural  chain  and  the  Alps,  &c.  Before  the 
elevation  of  the  Alpe,  Europe  was  not  divided  into  two  great  olitnalio  n- 


HABKATIVB.  97 

Been  in  several  places  together.  Another  is  north,  a  little  east.  Another 
nearly  E.  to  W.  The  last  has  a  direction  north  and  south,  which  we  see  in 
Neepigon  Bay,  where  are  the  only  inlets  on  the  lake  running  north  and 
south.  Of  these  various  sets  of  dykes  each  has  its  peculiar  minendogical 
character." 

In  looking  round  after  the  lecture  for  some  more  comfortable  shel- 
ter than  the  tent,  we  espied  a  smoke  rising  from  the  chimney  of  a 
cabin  at  some  distance  in  the  clearing  on  the  hill.  Going  thither  we 
found  one  of  the  men  very  comfortably  established  on  a  sort  of  bench 
before  a  fire-place  of  ston6s  and  mud  which  occupied  one  of  the 
comers.  This  was  the  only  one  of  the  houses  that  had  a  fire-place, 
and  it  was  in  all  respects  in  much  better  condition  than  the  rest, 
whether  origjmally  so,  or  from  its  remoteness  having  suffered  less 
rince  its  erection.  .  Perhaps  part  of  their  company  left  the  place 
when  aU  hopes  of  copper  vanished,  and  the  rest  then  collected  together 
in  this  building,  leaving  the  other  cabins  to  fall  to  pieces. 

However  this  may  be,  the  signs  of  habitation  were  still  fresh  here, 
and  likewise  unmistakable  traces  of  the  severity  of  the  climate. 
Not  only  were  the  interstices  between  the  logs  carefully  stuffed  with 
moss  and  mud,  but  even  the  chinks  between  the  two  rooms  into  which 
the  little  hut  (not  over  twenty  feet  by  ten  in  the  whole,)  was  divided, 
were  filled  throughout  with  hares'  fur,  large  quantities  of  which  were 
abo  piled  up  in  a  loft  above  and  on  a  rude  bedstead  in  the  further 
room ;  a  little  circumstance  which  told  not  only  of  cold,  but  also  of 
the  listlessness  and  ennui  of  the  poor  devils  shut  up  here,  who  could 
find  time  to  pull  to  pieces  skins  enough  to  make  such  a  quantity  of 
loose  fur.  This  was  shown  also  by  the  caricatures  scrawled  all  over 
the  walls  wherever  the  wood  would  show  a  mark,  and  an  attempt 
apparently  to  make  out  an  alphabet,  some  characters  of  which  were 
entirely  anomalous,  and  if  inscribed  on  one  of  the  rocks,  might  make 
work  for  some  future  antiquary.  Each  of  the  rooms  had  a* fire-place 
occupying  the  comer,  one  still  in  good  order,  the  other  fallen  to 
peces  from  the  softening  of  the  mud  cement.  It  was  sad  to  think 
of  the  long  days  and  nights  they  must  have  spent  here,  blocked  up 
by  the  snow  and  crowding  round  the  fire-places  from  the  keen  air 
rushing  m  at  the  chinks  of  door  and  window.    Tet  they  were  not 
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destitute  of  proviBiona,  as  the  reimuiis  of  hares,  and  of  simdry  bean- 
barrels  marked  "  Montreal  Mining  Company,"  testified ;  —  they  oo 
doubt  had  cards,  and  periiaps,  if  they  were  Canadians,  led  pretty 
much  the  sort  of  life  they  liked  beet.  The  question  of  copper  or 
no  copper  might  be  indifferent  to  them,  if  they  were  mere  day- 
laborers,  and  for  the  rest,  perhaps  our  commiseration  was  ^mindlen. 

One  of  the  men  having  broken  the  stem  of  his  clay  pipe  today,  re- 
paired it  aa  follows ;  having  cut  a  chip  from  a  spruce  log,  he  whittled 
it  round,  and  cut  a  notch  about  the  middle,  leaving  the  ends  connected 
by  a  thin  spindle  of  wood.  Then  after  burying  it  for  some  time  in 
tbe  hot  ashes  under  one  of  the  fires,  he  withdrew  it,  and  twisting  it  in 
lua  hands  one  nde  came  loose,  and  he  drew  it  ofi*,  leanng  a  tube  sev- 
eral inches  in  length,  into  which  he  inserted  the  stump  of  his  jxpe- 
stem.  I  a^rwards  saw  this  repeated,  and  both  times,  I  may  remaj^, 
the  divi^on  of  the  wood  had  nothing  to  do  witli  the  annual  rings,  for 
the  piece  was  taken  near  the  out^de  of  the  log. 

Towards  sunset  it  seemed  to  clear  off,  and  some  of  tlie  pa^  pud 
a  visit  to  a  deserted  shaft,  a  mile  or  two  distant,  where  they  found 
small  quantities  of  copper  associated  with  chlorite,  which  froin  its 
greenish  color  had  probably  been  mistaken  for  ore.  In  returning 
they  got  a  ducking  from  a  sudden  shower. 

July  Z\»t. — We  got  off  at  five  o'clock,  the  weather  unsettled,  and 
the  wind  high  from  N.N.W.  We  were  in  hopes  to  get  round  tJie 
point  of  St.  Ignace,  and  tiicn  ket'p  aw.iy  bef-.n-o  tlio  wind.     Tlio  pros- 
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more  tinder  the  lee  of  ilie  point.    It  continned  windy  and  rainy  all 
day,  the  wind  going  down  at  sunset. 

Aug.  lit.  —  Started  at  four  o'clock.  Hazy,  but  soon  cleared  off, 
with  westerly  wind.  We  stopped  to  breakfast  at  a  little  sheltered 
cove  on  St.  Ignace.  The  water  here  was  filled  for  many  rods  with 
the  larva-cases  of  a  Phryganea,  in  such  numbers  that  it  was  imposn- 
ble  to  dip  a  cup  of  water  without  bringing  up  several  of  them.  The 
insects  tibemselves  were  flying  about  in  swarms.  This  was  the  only 
time  that  we  met  any  considerable  number  of  these  insects,  which 
abound  about  the  muddy  flats  of  the  lower  lakes  \^  the  clear  cold  water 
of  Lake  Superior,  and  the  pebbly  bottom,  are  probably  unfavorable 
to  tiiem.  We  continued  coasting  along  St.  Ignace,  here  a  continth 
OQS  cliff  of  red  sandstone  occasionally  showing  through  its  covering 
of  forest.  The  wind  was  exceedingly  variable  to^ay,  shifting  sud- 
denly from  one  point  of  the  copapass  to  the  opposite.  I  think  we 
might  sometimes  have  counted  ten  distinct  directions  in  as  many 
nunutes. 

Neepigon  is  said  to  agnify  "  dirty  water,"  and  to-day  it  certmnly 
deserved  its  name,  being  exceedingly  turbid,  and  strongly  in  contrast 
with  our  experience  of  the  other  parts  of  the  lake.  But  whether 
this  is  a  constant  phenomenon,  or  was  an  effect  of  the  gal^,  I  am 
.imable  to  say.  The  bottom,  in  several  places  where  I  could  observe 
it,  was  muddy,  and  the  water  unusually  shallow. 

We  now  approached  the  northern  shore  of  the  bay,  a  majestic 
line  of  rounded  hills,  the  highest  bare  at  the  top,  but  in  general  cov- 
ered with  vegetation.  A  rocky  cove  where  we  stopped  had  been 
taken  possession  of  by  the  Montreal  Mining  Co.,  who  had  made 
their  mark  on  one  of  the  trees,  but  apparently  had  not  been  encour- 
aged to  proceed  farther.  At  our  camping-groupd  this  evening  we 
found  strawberries,  still  unripe. 

Aug,  2d.  —  Hazy,  wind  east  and  strong,  the  Fates  having  seem- 
ingly determined  that  wo  should  have  head  winds  in  whichever  direc- 
tion we  steer. 

At  Turtle  Island  we  looked  for  limestone,  bilt  were  unable  to  find 
any.  At  this  place  an  immense  trap-dyke,  running  east  and  west 
across  the  point  of  the  island,  had  tilted  the  sandstone  10''  — 12'', 
and  for  some  thirty  feet  on  each  side  of  it  the  rock  was  shivered  into 
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iimumerable  vertical  fiaaures,  of  a  line  or  two  in  width,  and  on  an 
average  not  more  than  an  inch  apart.  These  fiasorea  were  filled  with 
calc-spaj. 

We  had  now  got  back  to  iho  line  of  our  westward  course,  and 
came  tide  forenoon  to  the  terraces  spoken  of  July  15th.  This  re- 
markable formation  (see  frontjspiece,)  conusta  of  three  main  ter- 
races with  seTeral  subor(Unate  ones,  riong  one  above  the  other  b; 
steep  slopes.  The;  occupy  the  whole  bottom  of  the  bay,  (which 
haa  here  an  apparent  width  of  a  mile  or  more,)  having  the  dope  and 
curve  of  ordinary  sand  beaches,  which  indeed  they  evidently  are. 
The  slopes  and  widths  of  each  respectively  are,  according  to  the 
Profesaor's  measurements,  as  follows: — first  the  sand  beach,  riong 
from  the  water  11°  for  ^ut  twenty  yards,  then  for  a  abort  dis- 
tance l".  Above  this  a  ridge  of  pebbles  15°,  beyond  which  waa  a 
belt  of  trees,  and  then  a  scanty  growth  of  grass  and  a  few  low  shrubs, 
extending  about  two  hundred  and  6!tj  paces,  with  an  ascent  of  6°. 
From  thia  an  abrupt  aacent  of  20°,  «itb  a  flat  of  fifty  paces  ;  then  aa 
ascent  of  10°  for  a  short  distance,  then  sixty  paces  6i  7°,  and  one 
hundred  and  fifly  pacea  of  5°.  Then  comes  another  steep  ascent  of 
30°  to  33°  to  a  apace  fifty  paces  deep  of  10°  — 12° .  Then  another 
ascent  of  26° —  30t,  succeeded  by  a  succcsaon  of  low,  indistinct 
terraces,  and  finally  an  ascent  of  20°  to  the  top,  which  is  nearly 
level  for  several  hundred  paces.  The  total  height  above  the  lake, 
according  to  Mr.  Logan,"  is  three  hundred  and  thirty-one  feet.     It 
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grass,  and  a  few  stunted  spruces.  The  almost  perfect  regularity  of 
these  terraces,  rising  one  above  the  other  like  one  side  of  a  gigantic 
amphitheatre,  is  very  striking  even  at  a  Stance,  and  the  effect  is 
increased  by  the  absence  of  trees,  giving  the  appearance  of  a 
clearing. 

As  the  day  had  grown  very  hot  we  refreshed  ourselves,  after  our 
scramble  up  these  steep  sandy  slopes,  by  a  bath  in  the  icy  water  of 
the  lake,  and  had  to  wade  out  several  hundred  yards  from  the 
shore  before  getting  out  of  our  depth.  On  the  smooth  sand  of  the 
beach  were  tracks  of  a  lynx  that  had  evidently  been  prowling  there 
Mnce  the  wind  fell  this  morning. 

As  we  pulled  out  of  the  bay  a  boat  was  entering  it  at  the  other 
side.  It  proved  to  belong  to  some  government  surveyors  who  were 
marking  out  mining  locations,  for  which  it  seems  there  is  still  an 
active  demand.  They  were  established  at  the  mouth  of  Black  River, 
where  we  also  encamped  this  evening. 

This  place  strikingly  resembles  the  mouths  of  the  Crapauds  and 
Chienne  Rivers.  A  broad  beach  of  white  sand,  about  a  mile  long, 
is  cut  through  at  the  west  by  the  stream.  The  entrance  is  narrow, 
with  a  bar  across  it  on  which  is  five  feet  of  water.  Inside  there  is 
a  wide  expansion,  across  which  projects  from  east  to  west  (the  course 
of  the  river  being  south,)  a  sand-spit  in  the  shape  of  a  half-crescent, 
with  a  broad  base  and  tapering  to  a  point.  The  rapids  within  sight 
from  the  beach. 

Aug.  3rf.  —  Rain.  Held  up  early  in  the  forenoon,  and  we  started 
off  up  the  river  to  see  some  falls  about  two  miles  above.  One  of 
the  surveyors  was  kind  enough  to  accompany  us  as  guide,  but  the 
woods  were  so  thick,  and  the  ground  so  rough  along  the  bank,  that 
we  kept  off  to  some  distance,  where  it  was  more  open,  hoping  to 
strike  the  river  higher  up.  But  after  half  an  hour's  hard  work,  hear- 
mg  the  noise  of  rapids  and  coming  down  to  the  stream  again,  we 
found  ourselves  precisely  where  we  started  from.  We  resolved 
next  time  to  keep  near  the  river.  Here  we  had  to  scramble  over 
rocks  covered  with  black  lichens,  ( Ghyrophora^  and  make  our  way 
through  dense  spruce  thickets,  but  whenever  we  strayed  away  from 
it  we  came  to  open  desert  tracts.  At  length  we  struck  the  river 
again,  and  came  out  at  about  the  middle  of  a  sand  bank  sloping  un- 
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inteiruptedl;  to  the  water.  The  distance  to  Uie  top  of  the  bank 
seemed  trifling,  bat  once  embarked  we  foond  it  a  verj  severe  tog,  for 
the  average  slope  b^g  30°  to  31°  an^  the  sand  vei^  loose,  we  slip- 
ped back  at  each  stop  nearly  as  mach  as  we  advanced.  The  height  of 
the  plateau  above  the  river ~hore  is  not  less  than  a  hundred  feet,  and 
tiie  bank  seemed  to  be  composed  of  mere  sand  and  gravel,  hori- 
lontaJly  stratified.  Sitting  down  at  the  top  to  recover  our  breathy 
we  had  before  us  an  extensive  view  over  the  forest,  through  whiob 
the  river  opened  a  long  lane  northward  and  seemed  to  expand  be- 
yond into  a  lake.  At  this  spot  we  stmck  a  trul  leading  to  some 
works  opened  a  year  or  two  since  near  the  Falls.  The  supposed 
copper,  however,  proving  to  be  iron  pyrites,  Uiey  were  speedily 
abandoned. 

,  We  had  little  difficulty  now  in  reaching  our  place  of  destinatioD^ 
and  came  out  of  the  forest  upon  a  chasm  of  nearly  vertical  slato  rocka^ 
on  a  level  ag^  with  the  river,  which  comes  in  &om  the  northward 
in  a  mass  of  rapids  and  little  preliminary  cascades,  and  falls  in  <me 
sheet  fifty  or  sixty  feet  into  the  chasm,  a  sort  of  gigande  well-hole^ 
its  sides  black  and  savage  with  the  splintered  edges  of  the  slate- 
rock,  and  so  steep  and  even  overhan^ng  that  we  could  not  from 
any  position  get  a  view  of  the  bottom.  Below,  the  stream  tarns 
sharply  to  the  left  and  rashes  out  through  a  deep  gorge  not  more 
than  five  or  six  yards  wide  at  the  bottom.  From  below  the  gorge 
Uiere  is  a  very  wild  and  picturesque  view  of  the  river  bcdling  out 
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*'  We  have  seen  at  Tarions  points  along  our  route,  large  aocuQiulations  of 
Vx>8e  materials,  often  in  the  form  of  terraces.  These  loose  materials  are 
Qsnallj  called  '  drift,'  bnt  it  is  necessary  to  distinguish  among  the  vari- 
ous formations  known  by  this  name,  the  beaches  thrpwn  up  by  the  lake 
upon  its  present  shores,  and  the  ancient  terraces  above  the  present  level  of 
tihe  water.  Nevertheless,  the  connection  between  these  two  kinds  of  drift  is 
9uch  as  to  show  that  the  latter  idso  were  formed  by  the  lake,  but  under  dif- 
ferent circumstances  from  the  present  beaches.  The  first  question  is,  whether 
the  lake  was  anciently  higher ;  the  elevation  of  the  ancient  terraces  having 
been  the  same  as  now ;  or  whether  the  land  has  be^n  elevated.  Either  is 
possible,  for  we  have  examples  both  of  elevation  and  of  depression  going  on 
in  our  own  day,  as  upon  the  eastern  cqast  of  Sweden  and  the  western  coast 
of  Norway.  This  question  cannot  be  settled  by  a  simple  iaspection  of  the 
terraces,  but  only  by  a  comparison  of  their  elevation  with  the  level  of  the 
surrounding  region.  Now  the  terraces  we  saw  yesterday  show  a  difference 
of  level  of  over  three  hundred  feet  above  the  present  lake  beaches.  If  we 
add  this  to  the  present  level  of  the  lake,  and  suppose  it  formerly  to  have 
stood  at  the  height  \?hich  they  now  exhibit,  it  must  have  overflowed  the 
whole  United  States  and  joined  the  ocean.  But  if  this  were  so,  we  ought 
to  find  the  remains  of  marine  animals  here,  which  is  not  the  case.  It  is 
inore  probable,  therefore,  that  the  land  has  been  elevated. 

"  The  foundation  on  which  these  terraces  rest  is  uniformly  rounded  and 
scratched  rock.  During  our  whole  journey  we  have  nowhere  seen  serrated 
peaks ;  everywhere  tiie  surface  is  smooth,  grooved  and  scratched  in  a  north 
and  south  direction,  occasionally  diverging  east  and  west.  And  it  is  evident 
that  the  force  that  produced  these  appearances  acted  from  north  towards  the 
south,  for  we  generally  find  the  south  side  of  the  rocks  rough  and  precipi- 
tous, showing  no  abrading  action,  whereas  they  are  smoothed  off  towards  the 
north.  Now  it  may  be  asked  whether  tiie  loose  materials  before  spoken  of 
were  the  agents  tiiat  produced  these  effects?  I  think  we  may  say  positively 
that  they  were  not.  We  have  found  the  rounding  and  grooving  at  the 
highest  point  we  have  visited,  that  is,  over  twelve  hundred  feet  above  the 
level  of  the  lake.  This  is  much  higher  than  any  of  these  loose  materials 
are  to  be  found.  Moreover  we  see  tiiey  are  disposed  according  to  the  pres- 
ent form  of  the  lake,  and  evidently  in  many  instances  have  been  heaped  up 
by  a  force  acting  m  a  direction  from  south  to  north,  directly  contrary  to  that 
of  the  grooving  force.  It  is  clear  that  tiie  formation  of  tiie  terraces  was 
subsequent     They  overlie  the  grooved  and  rounded  rooks. 

"  To  ascertidn  the  cause  of  this  latter  phenomenon  we  must  find  what  are 
its  limits.     Now  we  find  it  occurring  universally  over  the  northern  portion 
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of  the  globe,  and  always  having  the  eune  general  direetdon.  Its  timita  in 
elevatioD,  bb  aaoeTtuned  od  the  ndes  of  mountuns,  is  about  five  tfaonnsd 
feet  above  the  ma.  At  about  thU  height  on  Ben  Nevie  in  Scotland,  and  on 
Ht.  Washington  in  New  Hampshire,  the  grooving  and  poliabing  ends.  6» 
low  this  level  the  whole  northern  sarface  of  the  earth  aa  a  general  thing 
shows  the  mules  of  diia  agency.  Some  geologists  attribute  these  efibeta  to 
the  action  of  euiTmU.  But  cnrrents  extending  over  snch  a  vast  extent  d 
the  earth's  snr&oe  must  necessarily  have  been  ocean  coirents,  and  these 
must  have  brought  with  them  marine  animals,  of  the  existence  of  which  no 
bnoes  have  been  fonnd.  Moreover  sach  extenuve  cnrrents  in  one  directios 
oonld  not  have  existed :  there  would  necessarily  have  been  refluxes  and 
counter-currents. 

These  and  other  difficulties  have  led  me  to  attribute  these  effects  to  an- 
other canse.  It  has  been  asoerttuned  that  the  glaclen  of  Switxerland  fbrmerly 
extended  much  fiirther  than  at  present,  reaching,  without  interruption,  to 
the  vidnity  of  Paris,  and,  near  their  origin,  to  the  height  of  n 
feet  above  the  sea.  Similar  indications  are  to  be  found  in  all  the  n 
chains  of  Great  Britain,  and  b  various  parts  of  Europe.  Now  at  the  time 
when  such  glaciers  existed  in  Europe,  the  temperature  must  have  1)eea 
much  lower  than  at  present.  The  mean  annual  temperature  of  SwilierUnd 
most  have  been  15°  Fab.  ImIow  the  present.  That  such  a  depresmon  cf 
temperature  actually  took  place  is  also  indicated  by  other  facts.  Thus  the 
fossils  found  in  the  glacial  moraines  are  of  an  arctic  character,  end  shells  of 
the  German  Ocean  are  found  in  the  moraine  gravels  of  Sicily.  Tlua,  how- 
ever, is  inconceivable  without  a  corresponding  depresmon  all  over  the  globe. 
Now  if  wo   hti;i|iiim;   llii.-   LiiL-aQ   uniiii^l   l.'ii!|-iT.itiir.'   i.f  rlii^   country   to  be 
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Tarious  terraces  would  mark  tbe  saocessiye  paroxysms  or  periods  of  reelevar 
iaxm.  Such  a  depression  would  not  cause  an  irruption  of  the  sea,  since  tbe 
leyel  of  the  lake  is  over  six  hundred  feet  higher  than  the  searlevel.  But 
these  phenomena  are  exceedingly  complicated,  and  cannot  be  sufficiently 
illustrated  without  further  details. 

'*  The  east  and  west  direction  of  the  scratches  at  Spar  Island,  contrary  to 
the  general  rule,  I  suppose  to  have  been  caused  by  the  depth  of  the  chan- 
nel theroj  giving  the  glacier  on  its  retreat  a  direction  parallel  to  the  shore  of 
the  lake.  We  had  there  two  very  distinct  systems  of  strias,  one  much  more 
southerly  in  direction  than  the  other.  Probably  the  glacier  when  advancing 
from  the  north,  having  an  enormous  thickness,  disregarded  the  shape  of  the 
ground  over  which  it  passed,  but  on  its  retreat,  that  is,  when  it  began  to  con- 
tract, having  meanwhile  melted  away  considerably  and  thus  become  lighter, 
its  direction  would  be  more  easily  modified.  Similar  phenomena  are  ob- 
served in  the  present  glaciers  in  Switzerland.  In  a  little  loch  near  Ben 
Nevis  there  is  also  a  secondary  system  of  scratches,  at  right  angles  with  the 
general  direction,  which  may  be  traced  even  on  the  bottom  of  the  loch." 

We  learned  from  the  surveyors  that  a  brown  bear,  diflFering  from 
the  black  and  grizzly  bears,  is  found  in  this  region.  It  was  said  to 
be  about  the  size  of  the  black  bear,  and  is  probably  the  barren-ground 
bear,  (  Ursus  arctos  ainericanvs^^  of  Richardson,  though  he  says  this 
species  Is  not  found  so  far  south. 

On  coming  out  of  the  tent  we  observed  that  standing  by  one  of 
the  fires,  so  as  to  bring  it  between  us  and  the  rapids,  the  roar  of  the 
water  was  suddenly  shut  off,  as  if  by  a  door,  the  sound  being  inter- 
rupted no  doubt  by  the  ascending  column  of  heated  air. 

The  weather  looked  threatening  this  evening,  and  in  the  night  we 
had  a  violent  shower  accompanied  by  thunder  and  lightning.  In  the 
midst  of  one  of  the  gusts  we  were  awakened  by  several  small  rivu- 
lets playing  down  upon  us  from  folds  in  the  tent,  which,  on  account 
of  the  sandy  soil,  waa  not  properly  stretched.  Indeed,  without  some 
better  contrivance  than  mere  loops  for  the  tent-pins,  a  tent  like 
that  we  had  cannot  be  stretched  so  as  to  be  water-proof  in  a  vio- 
lent shower.  One  of  the  tents,  brought  by  Mr.  Marcou,  of  the  kind 
used  by  the  French  officers  in  Algiers,  was  entirely  water-proof,  and 
in  every  way  more  convenient  than  ours.  It  was  square,  with  nearly 
perpendicular  sides,  and  stretched  near  the  top  by  cross-pieces  at 
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right  angles  with  each  other,  while  the  pole  ran  up  in  a  point  in  the 
middle.  The  onl;  help  waa  to  cover  onrselveB  as  far  aa  possible 
with  our  water-proof  cloaks,  &c.  But  these  in  the  pitchy  darkness 
were  not  so  easily  found.  We  then  attempted  to  light  a  candle, 
bat  the  matches  were  damp,  and  with  all  our  precautdons  could  not 
be  coaxed  quite  to  the  igniting  point.  Finally  by  the  interventaon  of 
a  flint-and-9teel,  (let  not  the  traveller  be  seduced  into  platnng  his 
reUanco  id  any  new-fangled  substitute  for  this  trusty  companion,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Aug.  Ath. — Weather  atill  unsettled,  and  we  did  not  start  until 
afl«r  breakfast.  It  was  calm  at  first,  but  the  wind  soon  rose  strong 
&om  the  N.N.W.,  obli^g  us  to  creep  round  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regular  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwork  of  large  tufla  of  yellowish  gray  and  dark  pnkisb 
lichens,  mingled  with  deep  green  jumper  (J.  virginiana,')  and  Yac- 
cinia. 

The  beach  was  covered  with  drift-wood,  large  trunks  of  trees  mOk 
the  roots  often  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  from  the  water  mnst  be  a 
couple  of  hundred  yards,  and  the  elevataon  not  less  ihaa  tiartj  or 
forty  feet.     We  never  met  with  any  floating  wood.     Doubtless  the 
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nearly  fledged.  It  is  remarkable  that  this  bird  which  with  us  affects 
dry  situations,  about  the  lake  seems,  as  far  as  our  experience  went,  to 
prefer  swamps;  the  spruce-partridge  (^Tetrao  canaderms^^  being 
found  rather  on  the  high  ground.  But  this  apparent  anomaly  is  ex- 
plained when  we  remember  that  in  the  White  Mountoins,  for  instance, 
where  both  species  are  also  found,  the  spruce-partridge  is  met  with 
only  at  considerable  elevations,  among  the  spruces  or  "  black  growth," 
from  which  its  (vopular  name  is  derived,  and  the  other  bird  in  the 
valleys  or  lower  slopes.  But  here,  where  the  spruces  come  down  to 
the  general  level  of  the  country,  the  difference  of  distribution  is  still 
expressed,  though  less  distinctly,  notwithstanding  it  necessitates  a 
change  in  what  would  seem  a  more  important  point.  In  this  instance 
a  very  decided  habit  of  the  bird  is  sacrificed  to  what  many  natural- 
ists would  call  a  mere  abstraction. 

In  the  night  we  were  disturbed  by  the  dogs,  who  swarmed  as  usual 
about  the  Indian  lodges,  and  as  usual  were  half-starved  and  depen- 
dent solely  on  their  own  exertions  for  support.  A  camp-kettle  left 
outside  of  the  tents  attracted  them  into  our  neighborhood,  and  they 
made  a  great  noise  in  rolling  it  over  in  their  endeavors  to  get  the 
cover  off.  Among  this  vagrant  crew  I  was  astonished  to  see  Mr. 
Beggs'  Esquimaux  dog,  who  might  be  supposed  to  be  too  well  fed  to 
be  tempted  into  such  ways.  This  dog  was  said  to  be  of  the  pure 
breed.  He  was  of  a  yellowish-white  color,  of  moderate  size,  with  a 
small  head,  the  nose  pointed  and  the  face  rather  wolf-like,  though 
not  at  all  savage  in  its  expression.  Bound  the  neck  was  a  ruff  of 
hair,  and  the  tail  was  bushy  and  curled  upon  itself,  as  we  see  in  the 
representations  of  this  species. 

Aug.  6th. — Mr.  Ballenden  stopped  here  at  sunrise  this  morning, 
on  his  way  to  the  Red  River  settlement,  of  which  we  understood  he 
had  been  appointed  governor.  He  had  come  all  the  way  from  Otter 
Head  this  morning,  a  distance  of  forty  or  fifty  miles,  running  before 
a  strong  S.E.  breeze  in  his  large  two-sailed  boat.  But  this  wind 
which  was  so  favorable  to  him  was  quite  the  reverse  to  us,  and  kept 
us  degrades  here  until  six  P.M.,  when,  there  being  a  slight  lull,  we 
embarked. 

Mr.  Swanston  had  promised  to  send  us  up  some  provisions  hither 
from  Michipicotin,  but  they  had  not  arrived,  and  the  stock  in  the 
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store-house.was  so  small  tliat  Mr.  Beggs  at  firet  thought  he  coold  not 
spare  us  any,  but  just  before  ve  left,  taking  compasuoD  mi  our  desti- 
tute condition,  he  gave  us  a  supply  that  would  last  ua  to  Michipicolia. 
When  we  got  outaide  of  the  bar  the  wind  rose  again.  We  soon 
lost  eight  of  the  bateau,  and  the  two  canoes  kept  cm  alone  as  well  as 
they  could  agunst  the  wind  and  sea.  We  in  tbe  larger  canoe  conU 
tiot  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occasionally  throwing  half  her  length  out  of  the  water,  and  thea 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
fabric  to  float  when  filled.  It  was  fast  growing  dark,  and  the  shon 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  Aat 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although  only  a  few  hundred  yardi 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  ttf 
the  bay,  we  could  see  nothing  of  them.  The  outUne  of  the  shore  to 
leeward,  however,  was  stall  disdnguishable  ag^nst  the  western  aky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  the 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  off  several  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
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ble  that  our  fnends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  av^aj, 
and  tho  dark  walls  of  the  bay  came  into  sight  against  the  sky,  yet 
we  listened  and  looked  in  vain  for  an  answering  signal.  Next  morn- 
ing, however,  namely : 

Aug,  liJk — We  were  early  awakened  by  their  voices  on  the  beach 
They  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  off  by  a  high  intervening  ridge.  They  had  heard  the 
gun,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Looking  round  upon  the  prospects  of  the  day  we  found 
the  wind  still  so  strong  from  the  S.E.  that  there  was  no  chance  of 
getting  off  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  the  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
wUte  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
roar  of  the  waves  could  be  distinctly  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
from  all  points  of  the  compass.  A  contrast  such  as  the  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
<^  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
eool.  The  range  of  clothing  thus  necessitated  within  the  twenty- 
four  hours  was  extraordinary. 

Our  little  point  was  as  silent  as  a  piece  of  the  primeval  earth  ;  not 
a  living  thing  stirring  except  a  few  musquitoes,  and  an  impudent 
moose-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  knowing 
turn  of  the  head,  among  our  very  camp-kettles.  A  heavy  stillness 
seemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all  Nature 
seemed  sunk  in  a  dead,  dreamless  sleep. 
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Tet  it  was  clear  we  were  not  the  first  vigitanta,  for  the  fire-weed 
had  sprung  up  here,  and  cloao  at  hand  we  found  lodge-poles,  and 
the  remuns  of  fires.  Here  also  was  aa  Indian  tweatinff^ate ;  a 
skeleton  dome  of  sticks,  about  four  feet  high  and  two  in  diameter. 
The  patient  squats  inside,  and  bj  his  side  are  placed  some  hot  stoaes, 
on  which  are  thrown  various  herbs,  by  way  of  "  medicine."  Then 
the  whole  is  covered  in  with  blankets  and  pieces  of  bark,  and  he  is 
left  to  simmer  for  the  requisite  period. 

Back  of  this  a  path  led  a  short  dbtance  through  the  woods  to  the 
mouth  of  a  sluggish  stream  some  five  or  six  yards  wide  that  joined 
the  bay  north  of  our  camp,  which  was  thus  cut  off  on  three  sides  by 
it  and  the  lake,  and  on  the  fourth  by  the  monnt^n. 

Our  beach,  as  I  siud,  was  heaped  with  driftrwood,  most  of  it  arbor- 
vitse,  recognizable  by  its  twisted  stem.  This  tree  loves  the  water, 
and  grows  in  situations  where  it  ia  most  exposed  to  he  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  largo  size,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  gcnenll  of  their  roote,  and  exhibited  marks  of  very  rough  hand- 
ling, being  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  winter,  they  had  doubtless  drilled  along  its  steep  aides, 
and  been  successively  piled  up  at  the  bottom. 

haviii:;  sul'Ii  a   Store  flt   hfiinl  diil  not  spare  fuel,  and 
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The  wind  and  waves  still  high  outside.  Several  times  the  men 
went  to  explore,  but  returned,  reporting  it  still  too  rough  to  venture 
out. 

Aug,  8th. — ^This  morning  we  heard  distant  reports  of  guns,  and 
the  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  provisions  were  getting  very  low  (the  bulk  of  the 
stores  being  as  usual  in  the  bateau,)  they  resolved  to  cross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
found  them  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Towards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  off  to-morrow.  Certsdnly  "  la  vieUe^^^  the 
old  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
"  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
parations, and  being  desirous  no  doubt  to  appropriate  to  themselves 
the  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
yard  by  yard  to  the  distance  of  some  rods. 

Aug,  9th. — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campement  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  off  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered  cove  where  we  landed  to  lunch,  the  trees  were  of  con- 
siderable size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
sixty  feet. 
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Aug.  lOiA. — Calm  thb  morning,  irith  a  swell  on  the  lake ;  an 
unusual  occurrence,  owing  to.the  southerly  wind  of  yesterday.  We 
passed  at  a  short  distance  the  river  Rideau,  which  falla  in  a  succes- 
sion of  cascades  (said  to  have  ninety  feet  descent  in  all)  directly 
into  the  lake.  The  final  fall,  of  about  thirty  or  forty  feet,  is  divided 
in  the  middle  by  a  large  rock,  part  of  the  wall  of  the  cove  into  wlueh 
it  &ll8.  This  river,  the  only  one  we  saw  where  the  Dever^failiDg  &Ils 
descend  directly  into  the  lake,  was  also  the  only  one  that  had  no 
sand-beach  at  its  mouth.  All  the  others  if«re  indicated  from  a  dis- 
tance by  an  expanse  of  while  sand. 

Shortly  after,  the  wind  sprung  np  fresh  from  the  south-west,  of 
which  we  took  advantage  with  our  tarpaulin  suls.  It  is  a  nustaken 
notion  that  a  cimoe  will  not  sail  on  a  wind.  Ours  siuled  very  well, 
with  the  wind  somewhat  forward  of  the  beam.  Only  the  bwIb  ar« 
not  braced  up  much,  but  just  enough  to  keep  full ;  since  otherwise, 
having  no  keel,  the  canoe  would  make  too  much  leeway. 

Oppo^te  Otter  Island  we  counted  ton  parallel  trapdykes,  mmung 
north,  twenty-five  degrees  west.  Here  are  several  terraces,  passing 
by  regular  gradations  into  the  present  beach.  At  the  BJr.  &  I'Ois- 
eau  Vert  are  veins  of  epidotic  trap.  The  bateau  hove  in  n^t  out- 
ude  of  us  this  morning,  with  both  sails  set. 

In  the  afternoon  we  came  upon  the  bateaux  &om  Miclu|ncotJn, 
moored  under  the  lee  of  some  rocks.  Tbey  had  been  several  dayf 
on  the  way  already,  being  kept  bock  by  the  wind,  and  thus  it  was 
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unruffled,  reflecting,  unbroken  and  scarcely  dimmed  in  color,  the 
foil  form  of  every  rock  and  tree.  Riinning  al(mg  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convQjdty  of  the  surface,  as  if  the  water  were  higher 
between  us  and  the  rocks.  It  even  seemed'  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  without  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  the  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  imtil  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a  diffused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  shoal  came  in 
sight,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in  advance  of  the  rest.  Each  kept  his  relative 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  tail.  Yet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen. 

Some  Indians  came  off  to  sell  us  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  Sioe,  and  bought.  The  poor 
little  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  first  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tame, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  drawn  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  water  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufficient  depth  it  has  precisely  the  look  of  a 
small  fish  that  has  been  wounded,  so  as  swim  with  difficulty  and 
somewhat  sideways. 

In  the  afternoon  a  favorable  breeze  sprung  up*    Our  men  were 
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profuse  in  their  thanks  and  compliments  to  the  "  old  lady,"  and  in 
addition  to  the  tarpaulin,  must  «ieeds  rig  a  apritsail,  which  thej  made 
of  a  blanket  extended  between  an  oar  and  tJie  fish-spe&r. 

We  reached  Michipicotin  at  about  five  P.  M.  One  of  our  first 
questions  was  as  to  the  flies.  Mr.  Swanston  sud  tbey  were  "  all 
gone,"  which  we  found,  comparatively  speaking,  true,  but  at  the  old 
oamping-gronnd  there  were  a  few  left  to  remind  us  of  our  former 
Bufferings. 

We  held  a  council  this  evening  as  to  the  advisability  of  makbg  an 
excursion  to  Michipicotin  Falls,  six  miles  up  the  river.  The  majority 
were  decidedly  in  favor  of  pushing  on,  and  the  Professor  did  not  like 
to  leave  them.  So  it  was  settled  that  two  of  us  who  wished  to  go, 
should  rem^n  behind  with  the  small  canoe,  and  endeavor  to  overtake 
the  rest  by  forced  marches. 

On  opening  this  evening  a  tin  case  in  which  bird-skins  were  packed, 
I  found  the  inside  covered  with  drops  of  water,  and  some  of  the  skins 
so  wet  that  I  had  much  difficulty  in  drying  them.  As  the  case  was 
surrounded  by  an  India-rubber  covering,  and  the  whole  put  into  a 
wooden  box,  which  was  perfectly  dry,  the  moisture  could  have  come 
only  from  the  condensation  occasioned  by  the  great  and  sudden 
changes  of  temperature.  Metal,  therefore,  is  to  be  avoided  here,  if 
dryness  is  requisite. 

The  dogs  disturbed  us  somewhat  in  the  night  by  their  antics  with 
a  frying-pan  and  a  tea-kettle,  which  Henry  had  unforbtnatcly  omitted 
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the  steep  sandy  bank,  twenty  or  thirty  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  lichens  and  great 
quantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  satp 
bfaction,  for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  unknown  before.  There  were  two 
sorts  ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  theip  however, 
but  pulbd  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
noyance of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deliberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  tiiin  seam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankles 
with  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  'roused,  however,  they  showed  no  backward- 
ness in  making  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  to  a  sudden  depression  in 
the  plain.  We  stood  on  the  edge  of  a  steep  bluff  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff  rose  again  as  abruptly  to  about  the  level  at  which  we  stood. 
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It  had  all  the  appearance  of  a  sudden  and  even  depressioD  acron 
ft  previously  unbroken  pl^o.  My  companion  thought  it  a  formcv 
bed  of  the  river,  and  that  he  could  see  an  opening  in  the  hillB  to 
the  left  (irhich  direction  we  knen  the  river  took  above)  throagh 
which  it  nught  have  flowed.  I  could  see  nothing  of  this,  nor  did 
the  valley  seem  to  me  to  present  the  appearance  of  a  river-bod,  for 
it  waa  perfectly  level,  free  from  stones,  and  nowhere  less  than  half 
a  mile  wide,  varying  from  this  to  perhaps  three  fourths  of  a  mile,  at 
least  six  times  the  present  width  of  the  river.  In  our  haste  nothing 
very  satisfactory  could  be  made  out,  but  my  general  impression  «u 
that  it  was  the  bed  of  a  former  arm  of  the  lake. 

Crossing  the  valley  and  ascending  the  bluff,  by  an  equally  steep 
path  on  the  other  side,  we  came  before  long  to  scattered  spruce 
trees,  and  at  the  distance  of  about  three  miles  from  the  factory,  to 
the  river  again.  Here  we  were  made  aware  that  what  had  seemed 
to  us  a  horizontal  pltun,  was  in  truth  a  gradually  ascending  level,  for 
we  now  stood  sixty  or  seventy  feet  above  the  stream.  A  little  brook 
scarcely  deep  enough  to  swim  a  trout  came  into  the  river  here  at 
the  samo  level,  having  sawed  through  the  sand  to  its  very  base,  leav- 
ing on  eaeh  side  a  steep  slope  of  pure  sand,  excessively  fatiguing  to 
ascend.  We  were  now  surrounded  by  a  tolerable  growth  of  sprace 
uid  birch,  occasionally  forming  thickets.  The  aspect  of  the  cono- 
try  was  not  unlike  that  of  the  White  Mountuns  at  the  elevation  at 
which  the  f.irest  boj^iiia  to  disafipear,  only  mure-  abuvindiug  in  llfhena 
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About  three  quarters  of  a  mile  from  the  falls  we  struck  the 
portage  path,  rumung  through  deep  moist  woods.  Across  it  were 
laid  logs,  at  short  distances  apart,  so  that  it  was  like  walking  on  a 
nulroad  where  the  sleepers  have  not  been  filled  in.  An  explanation 
floon  presented  itself,  in  a  smooth,  narrow  trench  in  the  middle  of 
the  path,  such  as  would  be  made  by  the  keel  of  a  vessel,  and  on 
each  side  the  traces  of  a  heavy  body  dragged  over  the  ground ; 
we  conjectured  that  it  was  an  arrangement  for  facilitating  the  trans- 
port of  the  heavy  bateaux  that  come  down  from  Hudson's  Bay. 
When  we  reached  the  head  of  the  portage  we  found  we  had  guessed 
rightly,  for  here  lay  several  large  boats  ready  to  be  hauled  across. 
These  bateaux  measure  generally  twenty-eight  feet  in  the  keel  and 
aear  forty  above,  and  are  very  heavily  built,  yet  as  Mr.  Swanston 
afterwards  told  us,  the  voyageurs  make  nothing  of  the  portage,  and 
amuse  themselves  with  racing  the  boats  against  each  other  over 
the  path. 

At  the  head  of  the  portage  we  found  ourselves  a  good  way 
above  the  falls,  but  there  was  no  appearance  of  a  path,  so  we  made 
our  way  down  stream  through  the  tangled  arbor-vitaes,  and  soon 
came  out  in  front  of  the  upper  fall. 

Michipicotin  Falls  consist  of  three  cascades  of  about  equal  heights, 
aeparated  by  short  intervals  of  rapids ;  the  total  descent  is  upwards 
of  eighty  feet.  At  each  fall  the  river  is  compressed  to  the  width 
of  a  few  yards  between  projecting  points  of  rock,  and  below  each 
expands  again  somewhat. 

The  rock  is  a  gray  sienite,  broken  into  huge  parallelograms,  some 
lying  about  in  loose  fragments,  in  others,  the  cleavage  lines  indi- 
cated on  the  face  of  the  rock  having  a  dip  of  about  20^  southwest, 
that  is,  at  right  angles  with  the  fall.  These  projecting  points  and 
detached  fragments  of  hard  rock  in  the  bed  of  the  cascade,  give  it  a 
peculiar  character.  Thus  at  the  foot  of  the  second  fall  the  whole 
mass  of  water  is  thrown  upwards  agsdn  in  a  vast  fountain  of  spray, 
from  the  resistance  of  some  obstacle  below  the  surface. 

The  third  or  lower  fall  is  very  striking.  Whether  from  the  sudden 
expanse  of  the  channel,  which  becomes  somewhat  wider  here,  or 
from  the  shape  of  its  bed,  it  forms  a  regular  half-dome  of  broken 
water,  a  most  magnificent  spectacle,  not  at  all  like  any  other  large 
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tall  I  ever  saw,  but  resembling  on  &  gigantic  scale  the  bell  of  water  so 
often  formed  by  a  projecting  stone  in  small  mountain  streams. 

Thid  indeed  might  serve  for  a  description  of  the  whole  scene.  It 
is  a  mountain  torrent  on  a  large  scale,  and  without  the  majesty  of  NL 
agara,  or  even  of  Kakabeka,  it  has  a  charm  of  its  own  in  its  exuberant 
life  and  freedom.  Below,  the  river  turned  to  the  right,  leaving  at  its 
outer  angle  a  whirlpool,  in  which  were  revolving  a  great  quantity  of 
logs,  as  cleanly  stripped  of  bark,  roots,  and  branches,  as  if  prepared 
for  the  saw-mill. 

From  what  I  could  observe,  the  nver-bed  above  the  falls  is  not 
much  below  the  general  level  of  the  country ;  as  if  it  flowed  there 
over  a  rocky  plateau,  covered  with  a  scanty  depth  of  soil,  and 
abruptly  falling  away  at  the  falls,  forming  a  barrier  against  which 
the  sand  and  gravel  from  the  lake  have  been  heaped.  Below,  (he 
banks  are  high,  of  loose  drift  deposit.  This  may  be  the  edge  of  a 
step  in  the  descent  from  the  height  of  land. 

Beaching  the  factory  again,  we  found  all  in  readiness  for  depart- 
ure, tlie  men  anxious  to  be  oflf,  and  the  lake  so  smooth  that  we  could 
take  the  direct  line  for  Cape  Choyye,  which  we  reached  a  Uttle  after 
sunset,  while  the  ur  was  still  full  of  rosy  light,  the  moon  just  peep- 
ing through  the  fringe  of  forest  on  the  edge  of  the  cliff  above  as. 

Here  the  men  proposed  to  stop  for  rest  and  refreshment,  and  then 
to  keep  on  by  moonlight. 

'At  the  place  where  our  tents  had  been  pitched,  I  found  the  ever- 
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bj  no  other  landmarks  than  rocks  and  islets,  which  to  an  ordinary 
observer  seemed  all  alike. 

In  the  afternoon  it  rained  hard.  We  protected  ourselves  with  the 
tarpaulin,  elevated  in  the  middle  with  a  tin  map-case  by  way  of  tent- 
pole.  The  rain  stopped  towards  evening,  and  close  before  us  lay 
Mica  Bay,  with  its  wharf  and  crane,  and  Capt.  Matthews'  cottage 
on  top  of  the  bank. 

The  Captain  had  gone  to  commence  mining  operations  at  Michipi- 
cotin  Island.  Mrs.  Matthews,  however,  and  Mr.  Palmer,  a  young 
gentleman  attached  to  the  establishment,  received  us  most  hospita- 
bly. Mr.  Palmer  gave  the  Professor  several  valuable  specimens, 
and  showed  us  the  commencement  of  a  very  elaborate  survey  of  the 
location,  in  which  even  the  trap-dykes  (which  here  intersect  at  some 
points  in  the  most  intricate  manner,)  were  lidd  down. 

Aug.  \ith. — ^Brfore  starting  this  morning,  Mr.  Palmer  carried  us 
up  to  the  mine  to  see  some  ^'  pot-holes,"  that  had  been  discovered 
there  since  we  were  here  before.  The  spot  where  they  are  found  is 
two  hundred  feet  above  the  present  level  of  the  lake,  in  a  narrow 
rein  filled  with  rolled  pebbles  and  gravel,  lying  directly  over  the 
lode  which  is  now  worked.  This  vein  runs  vertically  through  a  con- 
siderable thickness  of  unstratified  drift,  with  angular  bowlders,  and 
Bcratched,  but  no  rounded  pebbles.  The  rock  slopes  steeply  towards 
the  lake,  and  some  of  the  holes  are  joined  together  like  stairs,  the 
stones  that  formed  them  having  evidently  worked  by  degrees  down 
the  slope,  as  we  see  them  doing  now  at  Cape  Choyye. 

We  left  with  a  favorable  breeze,  passed  Mamainse,  and  were 
already  expecting  to  reach  the  Sault  to-day,  but  by  the  time  we  were 
abreast  of  the  Sandy  Islands,  it  blew  so  hard  that  it  was  thought  pru- 
dent to  put  in  and  wait  for  a  lull,  the  bay  beyond  being,  according 
to  the  men,  a  dangerous  place  in  foul  weather.  The  other  boats  had 
disappeared ;  the  bateau  to  windward,  the  canoe  working  in  shore 
towards  Goulais  Point. 

On  the  broad  sandy  beach,  as  we  landed,  we  found  the  tracks  of  a 
fox,  just  made,  for  the  wind  had  not  filled  them  up.  I  set  out  to 
explore  the  island,  without  my  gun,  however,  contrary  to  my  wont, 
having  unluckily  left  my  powder  in  the  other  canoe.  As  I  approached 
a  fallen  spruce  tree  that  lay  about  thirty  yards  off,  with  its  top  in  the 
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vater,  I  saw  coining  towards  me  from  on  the  other  side — a  fox ! 
The  fellow  was  of  the  variety  called  "  Cross  Fox,"  lean  and  hungry- 
looking.  He  trotted  leisurely  on,  as  one  sees  a  dog  trotting  along  a 
pathway, — occasionally  pausing  to  sniff  at  a  dead  craw-fish.  I  did 
not  attempt  to  hide  myself,  but  stood  perfectly  still.  He  came  care- 
lessly on,  and  cleared  the  tree  with  the  lightest  and  gracefullest  of 
leaps,  but  his  black  paws  hardly  touched  the  sand  before  he  had 
whisked  like  lightning  from  his  course,  and  disappeared  in  the  wood. 

As  the  island  is  not  a  mile  long  and  only  a  few  hundred  yards 
across,  it  was  a  matter  of  wonderment  how  he  got  here,  or  what  h« 
could  find  here  to  live  upon.  The  men  said  he  had  most  likely  come 
across  on  the  ice  from  the  main  land  (a  distance  of  about  four  miles) 
in  the  winter,  and  had  not  dared  to  swim  back  agun.  We  fomid 
marks  of  digging  in  various  parts  of  the  island,  and  conjectured  he 
had  beea  reduced  to  a  partly  vegetable  diet.  If  he  could  have 
trotted  undisturbed  a  few  rods  further,  he  would  hare  found  what  I 
picked  up  in  his  stead,  the  dead  body  of  a  little  warbler  that  had 
evidently  been  beaten  down  and  drowned  in  the  Btorca  the  day 
before,  and  lay  on  its  back  on  the  aand  at  the  water's  edge,  the  maff 
a  little  open,  qiute  fireah,  and  the  plumage  hardly  ruffled. 

At  dusk,  two  figures  appeared  on  the  beach  of  an  island  about 
half  a  mile  off.  Our  men  siud  they  were  ''Fran^ais,"  that  is,  not 
Indians,*  but  more  could  not  be  made  out.  They  proved  afterwards 
to  have   been  some  of  our  friends  of  the  bateau,  but  they  had 
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Saolt,  and  we  could  reach  it  easily  from  here.  Our  men  were  as 
eager  to  be  gone  as  we,  for  thej  had  worked  long  enough  at  one  job 
to  be  glad  of  a  change.  Then  at  this  season  it  was  as  like  as  not  to 
blow  for  a  week,  and  harder,  and  our  provisions  would  not  hold  out 
many  days. 

So  the  canoe  was  set  afloat,  and  held  head  to  sea  by  a  man  on 
each  side,  standing  up  to  his  middle  in  the  water.  In  this  position  it 
was  carefully  loaded,  and  we  got  on  board  over  the  stem.  Finally 
the  men  contrived  to  get  in  and  push  off  without  serious  accident, 
though  not  without  shipping  a  good  deal  of  water.  As  the  wind 
was  directly  off  shore,  matters  improved  as  we  proceeded,  and  before 
long  we  were  under  the  lee  of  Gros-Cap. 

The  thickets  of  white  flowering-raspberry  were  now  full  of  fruit ;  the 
berries  averaging  about  three  quarters  of  an  inch  in  length,  by  two 
thirds  in  diameter,  and  rather  firmer  and  more  symmetrical  than 
the  comftion  cultivated  species.  The  taste  is  slightly  acid,  but 
agreeable.  Probably  they  were  not  entirely  ripe.  There  was  also 
an  abundance  of  the  common  wild  raspberries. 

From  Gros-Cap  to  the  mouth  of  the  river,  the  water  was  not  more 
ihan  three  or  four  feet  deep ;  the  bottom  gravel.  Farther  out 
it  is  deeper,  but  the  amount  of  water  that  leaves  the  lake  is 
small,  as  is  shown  by  the  moderate  rate  of  the  current  at  the 
entrance  of  the  river,  notwithstanding  the  narrowness  of  the  outlet. 
At  the  Pointe-aux-Pins,  where  the  shores  from  being  over  two 
miles  apart  suddenly  approach  to  within  half  a  mile  of  each  other, 
we  did  not  perceive  any  acceleration  of  the  current.  The  fact  is 
the  channel  has  only  this  width  all  the  way  down  to  the  Sault ;  the 
rest  being  very  shallow.  The  banks  are  low,  so  that  a  very  slight 
elevation  of  the  surface  of  the  lake  would  give  an  outlet  of  five  or 
ten  miles  in  width  down  to  the  Sault,  and  expanding  below. 

Arriving  at  the  head  of  the  portage,  we  found  some  of  our  friends 
awaiting  us.  Both  the  boats  had  got  in  just  before  us,  and  they 
had  hastened  to  get  on  their  civilized  costume  and  run  back  to  meet 

• 

us.  Singularly  enough,  the  "  Dancing  Feather  "  had  arrived  that 
morning,  about  two  hours  before  us !  So  here  we  were  all  on  the 
day  appointed  for  meetmg,  although  we  had  paddled  four  hundred 
miles,  and  they  twice  as  far  since  we  parted. 
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We  bad  ammged  to  shoot  the  Rapids,  instead  of  landing  abore. 
The  men  did  not  seem  to  tliink  it  much  of  an  explint,  and  made  no 
change  in  the  stowage  of  the  canoe.  The  oare  were  taken  in ;  ths 
Bteenman  and  bowmao  fiimiahed  with  paddles  instead.  We  glided 
qnietlj  down,  the  paddles  just  touching  occacdonally,  with  a  few  nqod 
■nd  vigorons  strokes  at  certfun  points. 

The  water  is  so  little  broken  tliat  we  seemed  not  to  be  noTing 
Ter;  fast,  and  it  was  startling  on  looking  down  over  the  side  to  set 
the  bowlders  on  the  bottom  twitched  bj  so  qwckly  that  it  was  impoc- 
nble  to  see  their  forms.  It  was  like  looking  down  &om  a  railway 
oar  upon  the  sleepers.  Whether  from  bravado  on  the  pui  of  onr 
men,  or  from  the  necessity  of  the  case,  we  several  times  passed  iritlh 
in  a  foot  or  lees  of  rocks  apparently  just  under  the  sar&ce.  We 
were  not  more  than  three  or  four  minutes  going  down,  though  Hba 
distance  is  nearly  three  quarters  of  a  nule. 


CHAPTER  IV. 

FROM    THE    SAULT    HOMEWARD. 

Lake  Superior  is  to  be  figured  to  the  mind  as  a  vast  basin  with  a 
high  rocky  rim,  scooped  out  of  the  plateau  extending  from  the  AUe- 
ghanies  to  Uie  Mississippi  vallej,  a  little  to  the  south  of  the  height  of 
land.  Its  dimensions,  according  to  Capt.  Bayfield,  are  three  hundred 
and  sixty  miles  in  length,  one  hundred  and  forty  in  breadth,  and  fifteen 
hundred  in  circumference.  The  moimtainous  rim  is  almost  unbroken ; 
its  height  varies  from  the  average  of  about  three  or  four  hundred 
feet,  to  twelve  or  thirteen  hundred ;  the  slopes  are  gradual  towards 
the  north,  and  abrupt  on  the  opposite  side,  so  that  on  the  north  shore 
the  cliffii  rise  steeply  from  the  water,  whilst  on  the  south  it  is  said 
the  ascent  is  more  gentle  ;  the  abrupt  faces  being  inland. 

This  difierence  of  formation,  joined  to  the  prevalence  of  northerly 
winds,  has  given  very  different  aspects  to  the  two  shores ;  the  southern 
showing  broad  sand-beaches  and  remarkable  hills  of  sand,  whereas 
on  the  north  shore  the  beaches  are  of  large  angular  stoilies,  and  sand 
is  hardly  to  be  seen  except  at  the  mouths  of  the  rivers.  The  rivers 
of  the  southern  shore  are  often  silted  up,  and  almost  invariably,  it  is 
said,  barred  across  by  sand-spits,  so  that  they  run  sometimes  for 
miles  parallel  to  the  lake,  and  separated  from  it  only  by  narrow  strips 
of  sand  projecting  from  the  west. 

The  continuity  of  this  rim  occasions  a  great  similarity  among  the 
little  rivers  on  the  north  and  east  shores,  and  no  doubt  elsewhere. 
They  all  come  in  with  rapids  and  little  falls  near  the  lake,  and  more 
oon^derable  ones  farther  back.  These  streams  are  said  often  to  have 
in  their  short  course  a  descent  of  five  or  six  hundred  feet. 
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Thb  fauge  baain  is  filled  with  clear,  icy  water,  of  a  greemsh  cast, 
the  average  temperature  about  40  *■  Fahrenheit.  *  Its  surface  ia 
ax  hundred  and  tnenty-seven  feet  above  the  level  of  the  sea  ;  its 
depth,  so  far  as  actual  soundings  go,  is  a  hundred  and  thirty-two 
fathoms,  that  is,  one  hundred  and  sixty-five  feet  below  the  sea  level ; 
but  Bayfield  conjectures  it  may  be  over  two  hundred  fathoms  in  some 
places.f 

In  geographical  position  the  lake  would  naturally  seem  to  U« 
within  the  zone  of  civilization.  But  on  the  north  shore  we  find  we 
have  already  got  into  the  Northern  Regions.  The  trees  and  shrubs 
are  the  same  as  are  found  on  Hudson's  Bay ;  spruces,  birches  and 
poplars;  the  Vaccinia  and  Labrador  tea.  Still  more  characteristie 
are  the  deep  beds  of  moss  and  lichen,  and  the  alternation  of  the  dense 
growth  along  the  water,  with  the  dry,  barren,  lichenous  pliuns  of  the 
interior.  Here  we  are  already  in  the  Fur  Countries ;  the  land  of 
voyageurs  and  trappers ;  not  from  any  accident,  but  from  the  chai^ 
act«r  of  the  soil  and  climate.  Unless  the  mines  should  attract  and 
support  a  population,  one  sees  not  how  this  region  should  ever  b* 
inhabited. 

This  stem  and  northern  character  is  shown  in  nothing  more  clearij 
than  in  the  scarcity  of  animab.  The  woods  are  silent,  and  aa  if  dfr 
serted  ;  one  may  walk  for  hours  without  hearing  an  animal  sound, 
and  when  he  does,  it  is  of  a  wild  and  lonely  character;  the  cry  of  a 
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globe.  The  woods  and  rocks  are  everywhere  the  same,  or  similar. 
The  rivers  and  the  islands  are  counterparts  of  each  other.  The  very 
fishes,  although  kept  there  by  no  material  barrier,  are  yet  different 
firom  those  of  the  other  lakes.  Where  differences  exist  between  the 
various  parts,  they  are  broad  and  gradual. 

Aug,  16^,  Vlth  and  18tA.  —  Principally  employed  in  arran^g 
and  packing  specimens.  Prof.  Agassiz'  collection  alone  occupied 
four  barrels  and  twelve  boxes,  mostly  of  large  size. 

In  the  meantime  our  party  gradually  dispersed.  Some  took  the 
steamer  for  Mackinaw ;  others  were  to  remain  for  a  few  days  at  the 
Sault,  whilst  another  party  determined  to  take  the  English  steamer 
"  Gore,"  to  Sturgeon  Bay,  and  return  home  through  Upper  Canada. 

Aug.  19^A. — We  started  at  eight  o'clock  A.M.  in  the  "  Gore,"  a 
very  well-arranged  and  comfortable  boat.  Our  first  move  was  to 
cross  the.  river,  where  we  took  in  the  (English)  Bishop  of  Toronto, 
with  his  chaplain  and  another  clergyman.  We  underscood  they  had 
been  consecrating  a  church  on  the  English  side. 

The  scenery  below  the  Sault  is  pleasing,  and  in  many  respects  like 
that  we  had  just  left,  as  if  the  influence  of  the  Great  Lake  extended 
beyond  its  shores.  The  trees  seemed  to  be  of  the  same  species,  and 
there  was  the  same  abundance  of  wooded  islands  and  blets.  The 
Professor  observed  that  the  scratches  on  the  rocks  were  not  parallel 
to  the  valley,  but  have  a  constant  north  and  south  direction.  The 
high  land  forming  the  sides  of  the  valley  retreats  gradually  on  each 
aide,  leaving  a  wide  expanse  of  low  shores  which  would  be  inundated 
by  a  slight  elevation  of  the  water.  For  some  distance  below  the 
Sault  the  river  is  shallow,  and  the  bottom  distinctly  visible,  showing 
ripple-marks  in  many  places  which  are  constantly  covered  by  several 
feet  of  water. 

About  three  o'clock  P.M.,  we  reached  the  Bruce  copper-mine,  to 
the  northward  of  St.  Joseph's  Island.  The  long  wooden  pier  to 
which  we  moored  was  heaped  with  the  most  brilliant  ore  of  the  kinds 
the  miners  call  "  horseflesh"  and  "  peacock  ore,"  having  every  hue 
of  blue,  purple  and  golden.  The  first  question  the  agent  asked  us 
when  we  landed,  was,  whether  we  had  a  medical  man  with  us,  for 
two  of  his  men  had  just  been  injured  by  a  premature  explosion.  For- 
tunately, there  were  two  of  the  profession  in  our  party,  not  to  count 
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the  Professor,  wad  the  poor  fellows  were  immediately  attended  to. 
They  were  dreadfully  burnt  and  torn  about  the  face,  and  were  moan- 
iDg  with  pun,  and  still  more  at  the  thoughts  of  being  their  eyes,  and 
Qivs  their  means  of  support.  The  doctors  shook  their  heads  at  first, 
but  afterwards,  after  proper  washing,  &c.,  their  case  looked  better. 
They  were  taken  on  board  to  be  carried  to  the  hospital  at  Fenetan- 
.  goishene,  and  we  bad  the  satisfaction  on  lauding  them  there  of  believ^ 
jng  that  they  would  come  out  with  an  eye  apiece,  at  the  worst. 

This  mine  belongs  to  the  Montreal  Company,  and  the  little  BetUe- 
ment  has  a  thriving  look.  The  works  that  we  saw  were  mostly  open 
inches,  displaying  a  few  feet  of  top-soil,  consisting  of  unstratafied 
drill,  clay  with  scratched  pebbles  and  -bowlders.  The  metalliferont 
rock,  which  is  uemte  and  metamorphic  talc-schist,  with  veins  of 
qoartz,  is  also  polished  and  scratched.  The  ore  consists  of  varioiu 
snlphurets  of  copper,  particularly  the  yellow.  At  St.  Joseph's,  whers 
we  stopped  to  wood,  the  Captmn,  (a  very  intelligent  man,  abounding 
in  information  concerning  the  country,)  took  us  to  see  a  rock  which 
he  considered  a  great  curiosity.  It  proved  to  be  a  large  bowlder  of 
the  most  beautiful  conglomerate,  presenting  a  great  variety  of  bril- 
hant  colors ;  agates,  jasper,  porphyry,  trap,  &c.,  all  polished  down  to 
an  even  surface.  Other  bowlders  of  the  same  kind  were  lying  about 
near  t^e  beach.  The  rock  in  place  is  Trenton  limestone,  and  full 
of  the  org^ic  remtuns  peculiar  to  that  depout.  We  observed  great 
numbers  of  bowlders  on  all  the  islands  we  passed  in  Lake  Huron. 
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hy  the  waves  and  thereby  Tounded  and  smoothed,  and  afterwards  cemented 
together,  before  the  appearance  of  animal  life  on  the  earth.  On  the  other 
hand  it  contains  trap ;  thus  trap-dykes  must  have  been  thrown  up  at  thai 
early  period.  Its  other  elements  are  jasper,  porphyry,  agate,  quartz,  and 
even  mica ;  all  belonging  to  the  ancient  rocks  which  we  have  seen  on  Lake 
Superior.  In  one  of  the  bowlders  the  materials  are  slightly  stratified,  so 
that  they  had  been  arranged  in  layers  before  they  were  cemented  together. 
In  all  of  them  the  cement  is  more  or  less  vitrified,  showing  a  strong  action 
of  heat  This  must  have  been  derived  from  plutonic  agencies,  so  that  the 
plutonic  action  on  the  lake  commenced  before  the  introduction  of  animal  life. 
The  sandstone  formations  about  Gros-Cap  and  Batcheewauung  Bay  indicate 
in  all  probability  the  beaches  of  the  ancient  continents  from  which  these  frag- 
ments were  detached,  and  the  outlines  of  the  seas  by  which  they  were  rolled 
and  worn.  Afterwards  they  were  conglomerated,  and  ^en  removed  hither 
by  other  agencies.  This  bowlder  does  not  show  the  marks  of  having  l)eeo 
transported  by  the  action  of  water.  Its  surface  is  smoothed  and  grooved  in 
a  uniform  manner,  without  the  slightest  reference  to  the  different  hardness 
of  its  various  materials.  Had  it  been  worn  into  its  present  shape  by  the 
action  of  water,  the  harder  stones  would  be  left  prominent.  I  have  no  doubt, 
from  similarity  of  its  appearance  in  this  respect  to  the  roctt  of  the  present  gla- 
ciers of  Switzerland,  that  it  has  been  firmly  fixed  in  a  heavy  mass  of  ice  and 
moved  steadily  forward  in  one  direction,  and  thereby  ground  down." 

These  remarks  being  made  in  the  main  cabin,  in  the  presence  of 
the  Capt^n  and  the  other  passengers,  one  of  the  clergyjnen  after- 
wards took  the'  Professor  to  task  for  denying  that  the  world  and  its 
inhabitants  were  all  made  at  once,  as  if  this  was  a  well-understood 
thing,  and  got  quite  indignant,  when  he  would  not  admit  that  the 
Bible  had  so  settled  it.  His  tone  on  this  occasion,  (for  otherwise  he 
appeared  to  be  a  well-bred  and  educated  man,)  seemed  to  indicate  a 
different  position  of  the  old  theologico-geological  question  here,  a 
question  one  would  have  thought  finally  disposed  of  among  men  of 
liberal  training. 

Aug.  20th. — We  stopped  this  morning  at  a  little  setlilement  on  the 
Grand  Manitoulin,  whither  the  Indians  come  yearly  to  receive  their 
"  presents."  A  few  soldiers  are  stationed  here  to  keep  order  on 
these  occasions.  It  is  a  significant  fact  that  both  here  and  at  Mack- 
inaw, the  ground-rent  paid  by  the  British  and  United  States  govern- 
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ments  to  tlie  original  lords  of  die  Boil,  goes  ander  the  name  of  a 
pretent,  aa  if  dependeDt  ob  the  mere  good-will  and  pleasure  of  tiie 
tenants. 

The  Indians  had  been  collected  here  a  week  or  two  before,  it  was 
siud,  to  the  number  of  three  or  four  thousand ;  we  saw  the  traces  <^ 
their  encampment  on  the  beach.  In  general  it  ia  only  those  living  Id 
the  neighborhood  that  come,  since  to  Journey  hither  from  tlie  more 
distant  villages  would  cost  more  than  the  "  present*'  would  come 


On  one  occasion,  the  Captain  saw  a  general  collection  of  the  tribe 
from  all  quarters,  aa  far  as  the  Red  River  settlement  on  the  one 
hftnd,  and  Hudsou's  Bay  on  the  other.  There  were  in  all  aboat  five 
thousand  ia  hundred  persons,  men,  women,  and  children.  As  uaual 
they  carried  little  or  no  food  with  them,  and  such  a  multitude  BO<m 
exhausted  the  fish  and  game  of  the  neighborhood.  Terrible  want 
ensued,  and  as  the  English  authorities  for  some  time  refused  any 
assistance,  many  were  near  starvation.  Some  famihes,  to  his  knowl- 
edge, went  three  days  without  food ;  others  lived  on  small  bits  of 
maple  sugar,  which  were  divided  with  scrapuloos  accuracy.  At  last 
the  officer  in  charge  ordered  gome  Indian  com  and  "  grease"  to  be 
served  out  to  them.  The  Captain  was  standing  with  the  officers  when 
thb  order  was  executed,  and  understood  (though  they  did  not,)  the 
speech  the  chief  made  to  his  men  on  tho  occasion.  "  When  strangen 
come  to  visit  m«,"  said  he,  "  we  look  round  for  the  best  we  hare,  to 
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The  settlement  consiBts  of  a  store-house  on  the  beach,  and  a  few 
neat  whitewashed  cottages  along  the  top  of  the  high  bank,  with  their 
fronts  overrun  with  vines.  A  little  way  back  from  the  bluff  was  a  neat 
Gothic  church,  of  wood,  not  quite  finished  ;  service  was  held  in  a 
smaQ  buildmg  beyond.  The  rock,  which  is  Trenton  limestone,  and 
full  of  fossils,  crops  out  everywhere  in  nearly  horizontal  strata. 

Soon  after  leaving  this  place  we  entered  the  Georgian  Bay,  bo 
called,  the  Captain  says,  ever  since  he  has  known  it,  though  one  sees 
it  named  Lake  Manitoulm,  or  Manitoulin  Bay,  on  some  maps.  He 
commanded  the  first  steamboat  that  pHed  between  Penetanguishene 
and  the  Sault.  The  trip  occupied  four  or  five  days ;  they  crept 
along  the  northern  shore,  stopping  to  cut  wood  where  they  wanted  it, 
and  lying  by  at  night. 

ISgh  land  was  now  in  sight  to  the  northward ;  mountains  of  about 
twelve  hundred  feet  elevation.  The  water  is  very  deep,  but  from 
the  number  of  islands  and  rocks,  the  navigation  is  dangerous,  and  it 
is  necessary  to  anchor  in  case  of  fog.  Sometimes  no  bottom  can  be 
had  close  to  shore,  and  then  they  have  to  make  fast  to  trees.  Nor- 
thern Lights  this  evening. 

Aug.  2\Bt. — We  arrived  at  Penetangmshene  early  in  the  fore- 
noon, and  remained  there  a  short  time  to  wood,  &c.  The  wounded 
men  were  carried  on  mattresses  to  the  Military  Hospital.  Near  the 
entrance  was  a  war  steamer,  moored  at  one  of  the  wharves.  This 
vessel,  in  accordance  with  treaty,  carries  but  one  gun.  The  village 
is  situated  at  the  bottom  of  a  deep  narrow  bay  ;  the  shores  on  the 
right  going  in  are  low  and  covered  with  wood ;  on  the  left,  the  ground 
rising  and  cleared  for  cultivation.  The  sight  of  fences  and  farm- 
houses here  was  more  home-like  than  anything  we  had  seen  for  some 
time.  The  place  seems  to  be  a  thriving  one,  and  it  is  thought  the 
road  from  the  lake  to  Toronto  will  ultimately  commence  here.  The 
upper  part  of  the  bay,  however,  near  the  town,  seems  to  be  too  shal- 
low to  favor  navigation.  Judging  from  a  slip  of  paper  offering  a 
reward  for  certain  Indian  curiosities,  which  was  stuck  up  in  one  of 
the  shops,  there  would  seem  to  be  s^me  one  here  who  has  the  good 
tense  to  look  after  the  remains  of  the  aboriginal  inhabitants. 

The  distance  to  Sturgeon  Bay,  where  we  were  to  leave  the 
boat,  is  not  great,  but  from  the  stop  at  Penetanguishene,  and  the 


180'  hAXB  SVPRUOa. 

erookednesa  of  the  course,  it  w&fl  two  o'clock  before  wo  got  Uiere. 
On  our  arrival,  we  found  aome  confusion.  So  large  a  number  of  pi» 
nngers  had  not  been  expected,  for  the  travel  on  this  route  is  veiy 
inconsiderable  ;  the  boats  being  mainttuned  principally  by  their  C(ah 
tncts  with  the  Post-ofiGce. 

The  place  consists  of  a  small  gap  cut  in  the  forest,  large  enough 
fin*  a  single  rather  neat  frame-bouse  and  out-biuldings.  From  it  & 
dark  lane,  cut  Btnught  into  the  woods,  was  the  road  we  were  to  take, 
a  highway  in  its  most  primitive  stages,  as  we  found  when,  after  some 
delay,  we  g9t  oS*  in  three  large  open  wagons,  into  which  we  were 
■towed  with  our  luggage,  as  close  as  cattle  on  the  way  to  market. 

We  found  on  our  first  landing  a  marked  change  both  in  the  Fauna 
and  the  Flora.  The  woods  are  like  those  of  Western  New  York  in 
the  size  and  species  of  the  trees.  We  saw  again  red  and  sagar 
maples,  red  and  white  oaks,  hop-hornbeam,  beech,  ash,  baeswood, 
■umach,  &c.,  and  among  the  birds  we  recognized  the  red-headed 
woodpecker  and  blue  jay. 

The  road  for  the  first  thirteen  miles  was  as  bad  as  could  be  found, 
at  this  season  of  the  year,  on  the  continent,  and  we  had  to  keep  aD 
tlifl  way  at  a  walk.  In  the  spring  I  should  think  it  could  bo  hardly 
passable  by  heavy  wagons.  For  this  distance,  we  saw  no  signs  of 
habitation  except  a  few  scattered  ruinous  log-cabins,  built  by  Indiwis, 
who  had  been  encouraged  to  settle  here,  but  who  had  long  anee 
deserted  them. 
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Btge,  and  were  so  much  pleased  with  the  appearance  of  things,  that 
we  resolved  to  pass  the  night  there  rather  than  at  the  tavern. 

Aug.  22(2. — ^The  Lake  Simcoe  District  as  it  is  called,  is,  it  seems^ 
already  noted  for  its  fertility,  particularly  as  a  wheat  country, 
although  a  large  part  of  it  is  still  uncleared.  Jud^g  from  the 
growth  of  timber,  the  portion  on  Lake  Huron  must  be  at  least  equal 
to  any  of  it.  Patriotic  and  enthusiastic  Sir  Francis  Head  pronounces 
it  the  best  land  in  North  America ;  but  without  going  so  far  as  this, 
it  may  probably  approach  that  of  the  north-western  part  of  New 
York.  The  immediate  border  of  the  lake  is,  as  I  understand,  less 
fertile ;  for  this  reason,  probably,  the  forest  is  but  sparingly  intef> 
'  mpted  by  clearings.  The  lake  is  too  large,  and  its  shores  too  low 
and  flat,  to  be  beautiful ;  but  it  is  saved  from  monotony  by  numbers 
of  wooded  islets.    Its  height  above  Lake  Huron  is  152  feet. 

About  noon  we  came  to  a  river-like  strait,  with  wide  sedgy  shores, 
which  are  said  to  afford  capital  duck  and  snipe  shooting.  Even  at 
ttiis  time  there  were  a  few  ducks.  Arriving  at  Holland  Landing,  we 
found  the  same  difficulty  about  conveyances  to  St.  Albans,  and  most 
of  us  walked  thither,  three  miles,  sending  our  luggage  by  a  wagon. 

The  name  St.  Albans  has  an  old-world  sound,  and  the  place 
itself  had  an  old-world  look,  for,  though  a  raw  kind  of  village 
enough,  yet  there  were,  I  think,  five  very  nice  saddlers'  shops,  a 
tailor  '^  from  London,"  with  a  very  neat  establishment,  and  other 
fflgns  of  a  somewhat  aristocratic  element  in  the  population,  probably 
due  to  the  number  of  retired  British  officers  who  have  farms  in  the 
neighborhood,  and  still  keep  up  the  equestrian  habits,  and  something 
of  the  attention  to  dress,  that  distinguish  their  nation  and  class. 
Even  the  public  houses  were  not  "  hotels,"  but  "  inns." 

After  dinner  we  packed  into  two  stages,  which,  however,  would  not 
contain  our  effects,  so  they  had  to  follow  after,  whereby  we  were 
much  delayed,  and  I  lost  my  best  Mackinaw  blanket,  faithful  com- 
panion in  the  wilderness,  purloined  from  the  top  of  my  trunk. 

The  road  beyond  St.  Albans  is  everywhere  excellently  well  built, 
but  ihe  first  part  of  it  had  been  but  recently  macadamized,  which 
reduced  our  pace  to  a  walk.  The  country  all  the  way  is  very  pretty, 
neat  villages  and  farm-houses  increasing  in  number  as  we  approached 
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Toronto,  and  all  filled  with  troops  of  the  rosiest  children,  and  snr- 
rounded  by  fine  orchards  and  corn-fields.  The  bay  seemed  in  many 
iuatances  at  least  to  be  ttacked,  in  the  English  fashion,  instead  of 
being  stored  in  bams.  Vines  and  ornamental  trees  were  be^ning 
to  be  cultivated  aboni  the  houses,  though  the  prevalence  of  balsam- 
firs  showed  that  they  had  not  got  fer  in  this  direction.  The  houses 
are  sometimes  of  a  very  agreeable  cream-colored  brick,  made  in  tlte 
neighborhood  ;  most  frequently,  however,  rough-cast,  upon  lath,  mth 
a  mixture  of  plaster,  lime  and  coarse  sand,  which  is  said  to  stand 
perfectly  well.  The  forest  trees  are  principally  white  pines,  some 
very  fine  specimens  of  which  we  saw  along  the  road.  These  aflford 
employment  to  a  number  of  steam  saw-mills,  and  large  quandties  of 
lumber  are  exported  from  Toronto. 

The  government  lands  here,  I  was  told,  are  divided  off  into  stripa 
two  lots  deep,  by  parallel  roads,  and  these  being  joined  at  certain 
intervals  by  cross  lanes,  the  division  of  farms  is  rendered  very  sym- 
metric^. Probably,  however,  this  necessitates  the  buyiag  of  aa 
entire  lot,  or  none  at  all ;  at  all  events,  we  understood  that  for  some 
reason  or  other  the  transfer  of  real  estate  is  much  hampered  by  tlie 
regulations  of  the  Land  Office. 

We  arrived  at  Toronto  by  gas-light,  and  found  nobody  awake  but 
a  train  of  goesa  who  were  solemnly  waddling  across  the  street. 
We  went  to  the  Wellington  Hotel,  a  very  dirty  and  uncomfortable 
place. 
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Aug.  2ith. — Early  this  morning  I  took  to  the  boat  for  Queens- 
ton,  and  thence  by  a  very  wretched  railway  reached  Niagara  to 
dinner. 

Aug.  25th. — ^We  went  by  the  rsdlroad  to  Lockport,  to  pay  a  visit 
to  Colonel  Jewett,  the  most  warm-hearted  of  collectors  of  fossils.  He 
ahowed  us  his  collection  as  far  as  it  was  accessible,  gave  the  Pro- 
fessor several  specimens,  and  showed  us  where  to  pick  up  more  for 
ourselves.  At  the  quarry  of  hydraulic  limestone  we  saw  an  interest- 
ing document  for  the  geology  of  the  drift-period.  The  soft  rock  was 
abundantly  furrowed,  from  a  direction  a  little  west  of  north.  One  of 
these  furrows  gradually  deepened,  until  it  was  interrupted  by  a  suc- 
cession of  horseshoe  shaped  hollows,  sloping  from  the  north,  and  deep 
and  abrupt  towards  the  south,  showing  that  the  furrowing  mass  was 
moving  from  north  to  south,  and  from  some  interruption  had  chipped 
out  these  bits. 

From  Lockport  we  drove  to  the  line  of  the  rsulroad,  and  returned 
h<»ne  by  the  same  way  as  we  came. 
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I. 

THE  NORTHERN  VEGETATION  COMPARED  WITH  THAT  OP 

THE  JURA  AND  THE  ALPS. 


It  is  now  universally  known  that  living  beings,  animals  and  plants, 
are  not  scattered  at  random  over  the  surface  of  the  whole  globe. 
Their  distribution,  on  the  contrary,  is  regulated  by  particular  laws 
which  give  each  country  a  peculiar  aspect.  We  call  climate  the 
physical  conditions  which  seem  to  regulate  this  dbtribution,  however 
diversified  the  causes  thus  acting  may  be.  The  distribution  of  heat 
all  the  year  round ;  the  mode  of  succession  of  temperature,  either 
by  sudden  or  gradual  changes  ;  the  degree  of  mobture  of  the  atmoa-  . 
phere  ;  the  pressure  of  the  air ;  the  amount  of  light ;  the  electric 
condition  of  the  atmosphere ;  all  these  and  perhaps  some  other  agents 
continually  influence  the  growth  of  plants  and  the  development  of 
animals.  The  nature  of  the  soil  is  no  less  powerful  in  its  influence 
upon  organized  beings,  though  here  also  very  different  agents  are 
considered  under  one  head ;  as  the  chemical  properties  of  the  ground 
are  evidently  as  efficient  as  the  physical. 

Let  us  for  a  moment  examme  tl^ese  circumstances.  Temperature 
seems  to  be  the  all-ruling  power.  With  the  returning  smile  of 
spring,  vegetation  bursts  out  with  new  vigor,  and  dies  again  as  the 
cold  of  winter  brings  back  its  annihilating  rigors.  Under  the  hot 
sun  of  the  tropics  the  beauty  and  variety  of  vegetation  exceed  all 
that  is  known  in  more  temperate  re^ons,  whilst  as  we  approach  the 
polar  plains  we  see  it  grow  gradually  less  diversified  and  more  dwar& 
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ish,  thoB  exhibiting  all  over  the  globe  a  close  connectioD  between 
the  modifications  of  temperature  Eh>in  the  equator  to  the  poles,  and 
&.e  geographical  distributioa  of  vegetable  and  animal  life.  The 
more  powerful  influence  of  temperature  upon  vegetation  does  not, 
however,  preclude  the  influence  of  other  agents  ;  even  the  manner 
in  which  the  same  amount  of  heat  is  distributed  over  the  earth  in  a 
^ven  time,  will  produce  differences.  It  is  well  known,  that  conn- 
bies  in  which  the  summers  are  short  but  rerj  warm,  and  the  winters 
very  long  and  cold,  have  a  vegetation  totally  different  from  those 
where  the  seasons  are  more  equable  aod  succeed  each  other  bj 
gradual  changes,  although  the  mean  annual  temperature  of  botli  be 
the  same.  Next  in  importance  we  may  periiaps  connder  the  degree 
of  moisture  of  the  atmosphere,  which  differs  widely  in  different  re* 
^ODB ;  the  damp  valleys  of  the  Missisffippi,  for  instance,  present  the 
most  striking  contrast  with  the  rolling  country  farther  west.  Agm, 
the  swamps  and  the  sandy  pluns,  the  rocky  hills  and  the  loamy  acHa, 
&e  snow-clad  barrens  and  the  firozen  gravel  of  the  North,  even  under 
cdroumstances  otherwise  most  sinular,  afford  the  greatest  diversity  of 
vegetation.  There  is  still  another  way  in  which  mcnsture  may  act 
in  a  particular  manner ;  as  vegetation  is  not  influenced  amply  by 
the  annual  amount  of  moisture,  but  also  by  the  quantity  of  water 
that  falls  at  one  time,  and  the  periods  at  which  it  falls.  A.  low  tem- 
perature in  a  mtfat  climate  will  indeed  produce  some  remarkable 
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plants ;  for  though  analogoos,  the  flora  of  the  high  North  is  bj  no 
means  identical  with  that  of  the  most  elevated  Alpine  ridges,  over 
which  vegetation  continues  to  extend.  The  influence  of  atmospheric 
pressure  seems  to  me  particularly  evinced  in  the  great,  I  maj  say 
the  prevailing  number  of  Alpme  species  endowed  with  a  volatile  firar 
grance  which  adds  so  much  to  the  sweet  and  soothing  influence  of 
mountain  rambles ;  whilst  the  northern  species,  however  sinular  to 
those  of  the  Alps,  partake  more  or  less  of  the  dullness  of  the  heavy 
sky  under  which  they  flourish.* 

Whatever  may  be  the  intensity  of  other  causes,  and  even  when 
they  are  most  uniform,  the  chemical  nature  of  the  soil  acts  perhaps 
as  powerfully  as  the  physical  conditions  under  which  the  plant  may 
grow.  To  be  fully  impressed  with  the  important  influence  of  the  soil 
we  need  only  be  familiar  with  the  difierences  noticed  in  the  growth 
of  wheat  or  other  grains  in  different  soils,  or  with  the  Afferent  aspect 
of  pastures  on  rich  or  poor  grounds,  and  to  trace  the  same  modifica- 
tions through  any  smdl  tract  of  land  with  the  view  to  understand 
similar  changes  over  wider  countries.f 

*  It  would  be  a  mistake  to  ascribe  to  reduced  atmospheric  pressure  the  peculiar  atpeet 
of  most  plants  in  the  higher  Alps,  as  they  are  undoubtedly  more  influeneed  by  th« 
temperature,  and  especially  by  the  pressure  of  the  snow  of  those  high  regions.  These 
plants  are  commonly  covered  with  a  thick  and  close  down,  which  reminds  us  of  the  soft 
fur  of  the  northern  animals ;  they  creep  for  the  most  part  attached  to  the  compact  and 
tenacious  soil  among  the  clefts  of  rocks,  where  their  roots  can  penetrate  and  where  thej 
find  shelter.  Several  of  them  have  fleshy  and  succulent  leaves,  fiUed  with  liquid^ 
derived  rather  from  the  atmosphere,  than  from  the  stony  and  dried  soil  upon  which  if% 
generally  find  them.  These  phenomena  of  Alpine  vegetation  occur  suoeeseively  at  4 
less  considerable  elevation  the  more  we  advance  northwards,  and  show  themtelvet  oa 
the  plains  towards  the  polar  regions,  where  the  temperature  agiees  with  that  of  th« 
high  Alpine  summits.  The  fact  that  many  plants  of  the  highest  summits  live  venr  w«U 
at  the  foot  of  the  glaciers  which  descend  into  the  hiwer  valleys,  \rould  seem  to  show 
that  atmospheric  pressure  has  only  a  limited  influence  upon  Alpine  plants ;  but  the  mo- 
ment we  have  satisfied  ourselves  that  the  most  fragrant  of  these  species  never  prcepcr 
below,  we  must  admit  that  the  relation  between  fragrance  and  atmospherie  pretture  to 
which  I  have  alluded  above,  is  weU  sustained  The  Alpine  plants  are,  it  is  weU  known, 
very  difficult  to  cultivate ;  Mr.  Vaucher,  at  Fleurier,  assisted  by  Mr.  Lesquereuz  has 
however  succeeded  in  bringing  together  a  magnificent  and  numerous  collection  of  spa- 
des of  the  high  Alps.  In  order  to  preserve  them,  they  took  care  to  harden  and  press 
the  sqU,  or  to  introduce  smaU  blocks  of  limestone  into  it,  and  to  oover  them  with  snow 
in  the  spring,  but  especially  to  press  the  roots  very  often  into  the  ground  in  the  spring, 
as  they  are  otherwise  pushed  out  after  every  frost,  and  perish  in  a  single  day  if  oars  bs 
not  taken  to  put  them  again  without  delay  into  the  ground. 

t  The  chemical  elements  of  the  soil  seem,  however,  to  have  less  influence  upon  the 
geographical  distribution  of  ths  large  Tsgetablss  or  phmogamss,  than  npon  tho  crfp- 
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To  sfttis^  ourselves  of  the  powerful  influence  of  electricit;  upoa 
vegetatioD,  we  need  only  remember  the  increaaed  raptditj  with  wliicli 
plaote  come  forth,  during  spring,  after  thunder  Btorms. 

Many  other  causes  still  more  intimately  connected  with  the  aspect 
of  our  globe  have  also  a  great  influence  upon  the  distribution  of  the 
animals  and  plants  which  live  on  its  surface.  The  form  of  continents, 
the  bearing  of  tbeir  sborea,  the  direction  and  height  of  mountuns, 
the  mean  level  of  great  plains,  the  amount  of  water  circumscribed 
by  land  and  forming  inland  lakes  or  seas,  each  shows  a  marked  influ* 
ence  upon  the  general  features  of  vegetation.  Small  low  islands, 
Scattered  in  clusters,  are  covered  with  a  vegetation  entirely  dlSerent 
from  that  of  extensive  plains,  under  the  same  latitudes.  The  bearing 
of  the  shores  again,  modifying  the  currents  of  the  sea,  will  also  react 
upon  vegetation.  Mountm  chiuns  will  be  influential  not  only  from 
the  height  of  their  slopes  and  summits,  but  also  from  their  action 

tOgamM.  The  attcmpti  mide  to  granp  the  former  iccording  to  the  nitnre  of  the  aoil 
upon  which  thcj  giow,  hiie  ■florded  no  aBtdifictarT  renlti.  It  is  otherwiie  nhen  we 
oooudei  the  hj-diadraamie  capacity  of  the  loil,  that  is  to  lay,  the  property  which  it 
bi>  to  retain  the  water  for  ■  longer  or  shorter  time.  Tracing  out  iuTestigstioDS  in 
thll  diMction  we  trrire,  on  the  eontrary,  at  very  important  concluiions.  A  sandy 
dasart  and  a  peat^g  for  Instanee,  m  the  two  eitremes,  hare  quite  peeiiliar  flors, 
which  stand  completely  isolated  from  the  vegetation  of  soils  whoie  essential  component 
matarial  is  humus.  This  fact  is  in  perfect  accordance  with  recent  diseOTeries  in  Tege- 
tabls  physiology,  which  seem  to  piOTe  that  plants  citiacl  nothing  from  the  soil  except 
walar,  or  noniisbment  in  a  liquid  state,  and  tlut  their  other  components,  the  carbon 
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npon  the  prevailing  winds.  It  is  obvious,  for  instance,  that  a  moun- 
ttUD  chain  like  the  Alps,  running  from  east  to  west,  and  thus  forming 
a  barrier  between  the  colder  region  northwards,  and  the  warmer 
southwards,  will  have  a  tendency  to  lower  the  temperature  of  the 
northern  plains,  and  to  increase  that  of  the  southern,  below  or  above 
the  mean  which  such  localities  would i otherwise  present;  while  the 
influence  of  a  chain  running  north  and  south,  like  the  Rocky  Moon- 
tidns  and  the  Andes^  will  be  quite  the  reverse,  and  tend  to  increase 
the  natural  differences  between  the  eastern  and  western  shores  of 
the  continent,  and,  laying  open  the  north  to  southern  influences  and 
the  south  to  thoso  of  the  north,  render  its  climate  excessive,  t  o., 
its  summer  warmer  and  its  winter  colder.    I 

Again,  the  equalizing  influence  of  a  large  sheet  of  water,  the  tem- 
perature of  which  is  less  liable  to  sudden  changes  than  the  atmos- 
pheric air,  is  very  apparent  in  the  uniformity  of  coast  vegetation 
over  extensive  tracts,  provided  the  soil  be  of  the  same  nature,  and 
also  in  the  slower  transition  from  one  season  into  the  other  along  the 
shores ;  the  coasts  having  less  extreme  temperatures  than  the  main 
land.  The  absolute  degree  of  temperature  of  the  water  acts  with 
equal  power ;  as  the  aquatic  plants  of  the  tropical  regions,  for  in- 
stance those  of  Guyana,  differ  as  widely  from  those  of  Lake  Supe- 
rior, as  the  palms  differ  from  the  pine  forests.  * 

*  One  of  the  most  prominent  causes  of  the  dispersion,  not  to  say  of  the  distrilmtlon 
of  plants,  is  certainly  the  direction  and  the  swiftness  of  water-courses.  On  one  hand 
the  rivers  bring  down  from  the  summits  or  the  elevated  parts  of  the  country  a  large 
number  of  plants  and  seeds,  which  are  stopped  and  take  root  farther  below,  on  their 
banks ;  on  the  other,  they  spread  in  their  neighborhood  a  gpreater  or  less  amovnt 
of  moisture.  This  is,  I  think,  the  best  cause  to  assign  to  the  uniformity  of  vegeta- 
tion over  large  plains,  traversed  by  rivers,  or  to  that  of  the  sea-shores,  or  espedaUy 
to  that  of  the  low  islands  and  peninsulas  of  little  extent  We  must  also  admit,  how- 
ever, that  there  are  along  the  course  of  rivers  a  great  variety  of  stations,  which  we 
may  find  nowhere  else,  valleys,  abrupt  rocks,  shaded  places,  constantly  or  alternately 
lighted  by  the  sun  according  to  their  bearing ;  and  that  in  this  manner  secondary  agents 
may  have  their  influence  in  varying  greatly  the  aspect  of  vegetation. 

It  is  also  a  curious  but  positive  fact,  that  high  mountain  chains  have  a  direct  influ- 
ence upon  the  dissemination  of  the  species  over  the  neighboring  secondary  chains, 
even  at  a  considerable  distance.  This  fact  is  plainly  shown  in  the  Jura  for  instance, 
where  from  the  summits  of  the  Dole  to  those  of  the  Chasseral  we  observe  a  true  Alpine 
vegetation,  less  and  less  abundant  the  more  we  recede  from  the  Alps  in  one  or  another 
direction.  At  an  equal  elevation  the  summits  of  the  northern  Jura  lose  every  trmoe  of 
Alpine  plants  which  we  find  so  abundantly  upon  its  southern  summits,  especially  npon 
the  ridges  near  the  Alps,  as  the  Dole,  the  Mount  Tendre,  for  instance.    The  same  U^pM 
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Bat  however  active  iheae  pbyaoal  agents  may  be,  it  would  be 
very  auphilosophical  to  connder  tbem  aa  the  soarce  or  ori^n  of  the 
bangs  upon  which  they  show  bo  extenBire  an  influence.  Miatak- 
bg  the  circumstantial  relatioQ  under  wMch  they  appear,  for  a  causal 
connection,  has  dona  great  mischief  in  natural  science,  and  led 
muiy  to  believe  they  nnderslibod  the  process  of  creation,  because 
they  could  account  for  some  of  the  phenomena  under  observatioQ. 
But  however  powerful  may  be  the  degrejs  of  the  heat ;  be  the  lur 
ever  so  iiy,  or  ever  so  moist ;  the  light  ever  so  moderate,  or  ever 
80  bright ;  alternating  ever  so  suddenly  with  darkness,  or  passing 
gradually  &om  one  c<mdidon  to  the  other;  these  agents  have 
never  been  observed  to  produce  anything  new,  or  to  call  into 
existence  anytfting  that  did  not  exist  before.  Whether  acting 
isolated  or  jointly,  they  have  never  been  known  even  to  modify  to 
any  great  extent  the  living  beings  already  exblang,  unless  under  the 
guidance  and  influence  of  man,  as  we  observe  among  domesticated 
■.nimnlfl  and  cultivated  plants.  This  latter  fact  shows  indeed  that 
the  influence  of  the  nund  over  material  phenomena  is  far  greater 
than  that  of  physical  forces,  and  thus  refers  our  thoughts  agmn  and 
agiun  to  a  Supreme  Intelligence  for  a  cause  of  all  these  phenomena, 
rather  than  to  so-called  natural  agents. 

Coming  back  from  these  general  views  to  our  special  subject,  it 
will  be  observed  that  North  Atnenca  must,  a  priori,  be  expected 
0  havo.  ill  somo  pai-ta,  a  very  divoraifiuil  veL:cl:Liiini,  iming  to  the 
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fiea  to  any  height  along  the  slopes  of  a  mountain.  In  both  these 
directions  there  is  a  striking  agreement  in  the  order  of  succession  of 
the  phenomena,  so  much  so,  that  the  natural  products  of  any  given 
latitude  may  be  properly  compared  with  those  occurring  at  a  given 
height  above  the  level  of  the  sea ;  for  instance,  the  vegetation  of 
regions  near  the  polar  circles,  and  that  of  high  mountsdns  near  the 
limits  of  perpetual  snow  under  any  latitude.  The  height  of  this  limit, 
however,  varies  of  course  with  the  latitude.  In  Lapland,  at  67^  north 
latitude,  it  is  three  thousand  five  hundred  feet  above  the  level  of  the 
sea ;  in  Norway  at  lat.  60^  it  is  five  thousand  feet ;  in  the  Alps  at 
lat.  46^  about  eight  thousand  five  hundred ;  in  the  Himalaya  at  lai 
30^  over  twelve  thousand ;  in  Mexico  at  lat.  19^  it  is  fifteen  thoo- 
sand ;  and  at  Quito  under  the  equator,  not  less  than  sixteen  thousand. 
At  these  elevations,  in  their  different  respective  latitudes,  without 
taking  the  undulations  of  the  isothermal  lines  into  consideration, 
vegetation  shows  a  most  uniform  character,  so  that  it  may  be  sidd 
that  there  is  a  corresponding  similarity  of  climate  and  vegetation  be- 
tween the  successive  degrees  of  latitude  and  the  successive  heights 
above  the  sea.  As  a  striking  example  I  may  mention  the  fact  of  the 
occurrence  of  identical  plants  in  Lapland  in  lat.  67 '^  at  a  height  of 
about  three  thousand  feet  and  less  above  the  level  of  the  sea,  and 
upon  the  summit  of  Mount  Washington  in  latitude  44^  at  a  height 
of  not  less  than  six  thousand  feet,  while  below  this  limit,  in  the 
wooded  valleys  of  the  White  Mountains,  there  is  not  one  species 
which  occurs  also  about  North  Cape. 

There  is  nevertheless  one  circumstance  which  shows  that  climatic 
influences  alone,  however  extensive,  taking  for  instance  into  account* 
all  the  above-mentioned  agents  together,  will  not  fully  account  for  the 
geographical  distribution  of  organized  beings,  as  their  various  limits 
do  not  agree  precbely  with  the  outlines  indicating  the  intensity  of 
physical  agents  upon  the  surface  of  the  earth.  A  few  examples 
may  serve  to  illustrate  this  remark.  The  limit  of  forest  vegetation 
round  the  Arctic  Circle,  does  not  coincide  with  the  astronomical 
limits  of  the  Arctic  zone ;  nor  does  it  agree  fiilly  with  the  isother* 
mal  line  of  82^  of  Fahrenheit ;  nor  is  the  limit  of  vegetation  in 
height  always  strictly  in  accordance  with  the  temperature,  as  the  Ce- 
rastium  latifolium  and  Ranunculus  glacialis,  for  instance,  occur  in  the 
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Alps  as  Ugh  as  ten,  And  even  eleven  thoosand  fc«t  above  tiie  level  of  the 
sea.  Ag^Q,  eastern  and  western  countries  irithin  the  same  continent, 
or  compared  from  one  continent  to  the  other,  shov  sach  differences 
under  nnular  climatic  circamstances,  that  ve  at  once  feel  that  som&- 
Qiing  is  wanting  in  onr  itlostrations,  when  we  refer  the  distrihution  of 
animab  and  plants  solely  to  the  agency  of  cUniate.  But  the  most 
striking  evidence  that  climate  neither  accounts  for  tlie  resemblance 
nor  the  diflkrence  of  animals  and  plants  in  different  countries,  may 
he  derived  from  the  fact  that  the  development  of  the  animal  and 
vegetable  kingdoms  (Uffers  widely  nnder  the  tame  latitudes  in  the 
northern  and  in  the  southern  hemispheres,  and  that  there  are  entire 
&milies  of  plants  and  animals  exclusively  circumscribed  within  certun 
parts  of  the  worid ;  such  are,  for  instance,  the  magnolia  and  cactna 
in  America,  die  kangaroos  in  New  Holland,  the  elephants  and  rhi> 
noceros  in  Asia  and  Africa,  &c.  &c. 

From  these  facts  we  may  indeed  conclude  that  there  are  otiier 
inflnences  acting  in  the  ^tribution  of  animals  and  plants  bemdes  cli- 
mate ;  or  perhaps  wo  may  better  pat  the  proposition  in  this  form : 
that  however  intimately  connected  with  climate,  however  apparent- 
ly dependent  upon  it,  vegetation  is,  in  truth,  independent  of  those 
influences,  at  least  so  far  as  the  causal  connection  is  concerned,  and 
merely  adapted  to  them.  This  position  would  at  once  imply  the 
existence  of  a  power  regulating  these  general  phenomena  in  such  a 
manner  as  to  make  them  agree  in  their  mutual  connection  ;  that  b 
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of  science,  in  that  form.    In  these  studies  evidence  must  rest  upon 
direct  observation  and  induction,  just  as  fully  as  mathematics  claims 
tiie  right  to  settle  all  questions  about  measurable  things.     There 
will  be  no  scientific  evidence  of  God's  working  in  nature  until  na- 
turalists have  shown  that  the  whole  Creation  is  the  expression  of  a 
thaughtj  and  not  the  product  of  physical  agents.    Now  what  stronger 
evidence  of  thoughtful  adaptation  can  there  be,  than  the  varioui 
combinations  of  similar,  though  specifically  different  assemblages  of 
animals  and  plants  repeated   all  over  the  world,  under  the  most 
uniform  and  the  most  diversified  circumstances  ?     When  wo  meet 
with  pine  trees,  so  remarkable  for  their  peculiarities,  both  morpholo- 
gical and  anatomical,  combined  with  beeches,  birches,  oaks,  maples, 
&c.,  as  well  in  North  America  as  in  Europe  and  Northern  Asia, 
under  most  similar  circumstances ;  when  we  find  again  representa- 
tives of  the  same  family  with  totally  different  features,  mingling  so 
to  say  under  low  latitudes  with  palm  trees  and  all  the  luxuriuit 
vegetation  of  the  tropics  ;  when  we  truly  behold  such  scenes  and 
have  penetrated  their  full  meaning  as  naturalists,  then  we  are  placed 
in  a  position  similar  to  that  of  the  antiquarian  who  visits  ancient 
monuments.      He  recognizes  at  once  the  workings  of  intelligence 
in  the  remains  of  an  ancient  civilization  ;  he  may  fail  to  ascertain 
their  age  correctly,  he  may  remain  doubtful  as  to  the  order  \n, 
which  they  were  successively  constructed,  but  the  character  of  the 
whole  tells  him  that  they  are  works  of  art,  and  that  men,  like  him- 
self, originated  these  relics  of  by-gone  ages.     So  shall  the  intel- 
ligent naturalist  read  at  once  in  the  pictures  which  nature  presents 
to  him,  the  works  of  a  higher  Intelligence ;  he  shall  recogmze  in  the 
minute  perforated  cells  of  the  ConifenB,  which  differ  so  wonderfully 
from  those  of  other  plants,  the  hieroglyphics  of  a  peculiar  age  ;  in 
their  needle-like  leaves,  the  escutcheon  of  a  peculiar  dynasty ;  in  their 
repeated  appearance  undermost  diversified  circumstances,  a  thought- 
ful and  thought-eliciting  adaptation.     He  beholds  indeed  the  works 
of  a  being  thinking  like  himself,  but  he  feels  at  the  same  time  that 
he  stands  as  much  below  the  Supreme  Intelligence  in  wisdom,  power 
and  goodness,  as  the  works  of  art  are  inferior  to  the  wonders  of 
nature.    Let  naturalists  look  at  the  world  under  such  impressions 
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and  eridence  vill  poor  in  upon  as  that  all  creatures  are  expresooiu 
of  the  tliougbts  of  Him  irhom  ne  know,  love  and  adore  unseen. 

After  these  general  remarks  let  us  consider  more  cloaeljr  the 
Tegfltadon  of  the  temperate  and  of  the  colder  |>art8  of  Nortii  Ameri- 
ca, and  compare  it  vitli  that  of  the  elevated  regions  formmg  in 
Central  Europe  the  ridge  which  separates  the  nations  of  German 
tongue  from  the  Roman.  In  these  notes  I  shall,  however,  limit  my- 
self mostly  to  trees  and  forest  vegetation,  as  this  is  the  characteristic 
vegetation  of  those  tracts  of  land,  and  only  introduce  now  and  then 
occamonal  remarks  upon  the  other  plants.  It  is  indeed  e  peculiarity 
of  the  northern  temperate  re^ons  all  over  the  world,  to  be  wooded, 
and  to  afibrd  room  for  an  extensive  development  of  other  plants 
only  m  those  places  where  permanent  accumulations  of  water  ex- 
clude forests,  where  a  rocky  soil  does  not  aSbrd  them  a  genial 
ground,  or  where  artificial  culture  has  destroyed  them,  introducing 
in  their  place  agricultural  products. 

A  few  families,  however,  constitute  the  whole  arborescent  vegeta- 
tion of  temperate  regions,  and  the  imifonnity  of  the  forests  all  over 
that  zone  in  the  Old  and  New  World  is  quite  remarkable.  In  the 
first  rank  we  find  the  Amcntacese  and  Coniferse,  with  their  various  sub- 
families and  tribes ;  next  to  them  maples,  walnut,  ashes,  linden,  wild 


THX  NOBTHEBN  YEOETATIOH'  COMPAKID,  RO.      147 

in  the  warmer  climates  of  the  temperate  zone  they  alternate  more 
freqaentlj  with  shrabs  or  grazing  grounds,  with  smaller  plants  grow- 
ing among  them.  Whatever  may  be  the  peculiarities  which  we 
observe  in  the  details  of  tins  arrangement,  there  is,  nevertheless,  a 
remarkable  coincidence  between  the  vegetation  of  the  plains  from 
fhe  middle  latitudes  northwards,  and  the-  vegetation  of  mountainous 
districts,  especially  in  the  Alps,  as  we  ascend  from  the  plains  towards 
their  snowy  summits ;  the  same  variety  of  AmentaceaD,  FrazineaB, 
Juglandeae,  Acerinae,  Pomacese,  mterspersed  with,  corresponding 
shrubs,  occur  in  the  lower  re^ons,  while  in  the  higher  the  Conifersd 
come  in  more  extensively,  to  the  almost  entire  exclusion  of  tiie 
others. 

The  correspondence  between  this  ascending  forest  vegetation,  and 
the  distribution  of  trees  over  the  whole  extent  of  the  temperate 
zone,  is  so  great,  that  it  may  be  considered  as  a  most  positive  and 
universal  law.  The  Juglandese  and  various  forms  of  Amentaceae, 
especially  those  which  produce  eatable  fruit,  as  the  chestnuts,  occur 
in  the  lower  latitudes  under  the  influence  of  a  more  genial  climate, 
and  disappear  entirely  below  the  parallels  where  agriculture  ceases. 
So  also  we  find  them  in  the  lower  rerions  of  mountainous  countries.  ' 
Farther  north  we  have  a  variety  of  poplars,  oaks,  willows,  maples, 
ashes,  etc.,  interspread  with  pines,  which  begin  to  form  more 
continuous  forests,  till  they  make  room  northwards  for  the  ahnost 
umform  pine  and  birch  forest,  which  covers  in  unbroken  continuity 
the  northern  countries  as  far  as  tree  vegetation  extends ;  and  again 
in  a  similar  succession  we  observe  Amentaceas,  Acerinae,  &c.,  &c.,in 
ascending  higher  and  higher  on  the  slopes  of  mountains,  the  conifer- 
ous trees  gtdning  gradually  the  ascendency  over  those  with  deciduous 
leaves,  until  these  disappear  below  the  limit  of  perpetual  snow.  A 
more  detailed  comparison  of  this  resemblance  between  northern  and 
Alpine  vegetation,  will  show  that  they  agree  in  almost  every  respect, 
and  that  there  are  corresponding  species  under  similar  circumstances 
in  different  parts  of  the  Old  and  New  Worlds,  following  each  other 
in  the  same  succession  from  south  to  north,  or  from  the  plains  to  tiie 
mountain  sumnuts,  modified  only  by  those  influences  which  constitute 
the  contrasting  peculiarities  of  the  eastern  and  western  shores  of 
America,  Europe  and  Asia ;  but  in  the  main  agreeing  meet  extensively 
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over  the  whole  range  of  forest  vegetation  throughout  both  continents. 
The  tabular  view  of  these  plants  which  is  given  below,  will  at  once 
show  the  correspondence  and  divergence. 

From  these  facta  It  might  be  inferred  that  the  aspect  of  wooded 
lands,  whether  mountunous  or  level,  would  be  very  similar ;  that 
in  flie  northern  re^ons,  it  compares  in  every  respect  with  that  of 
high  mountain  chEuns.  Such  an  impression  is  almost  universally 
prevalent  among  those  who  are  conversant  with  these  laws  of  the 
geographical  distribution  of  plants,  without  having  had  an  opportuni- 
ty actually  to  compare  such  countries.  It  havbg  been  my  good 
fortune,  after  having  been  for  years  familiar  with  the  vegetation  of 
tie  Alps,  to  visit  the  northern  regions  of  this  continent  within  the 
limits  of  the  temperate  zone,  I  was  at  once  struck  with  the  great 
difference  in  the  general  aspect  of  their  vegetation.  Indeed,  the 
pcturesque  impressioD  is  an  entirely  different  one,  and  nevertheless 
the  above-mentioned  laws  are  correct ;  but  the  fact  is  that  the 
changes  of  mean  annual  temperature  in  this  country  take  place  at 
die  rate  of  about  1°  of  Fahrenheit  for  every  degree  of  latitude,  or 
for  every  sixty  miles ;  or  in  other  words,  as  we  travel  north  or  south, 
we  reach  successively  every  sixty  miles,  localities  the  mean  annual 
temperature  of  which  is  1°  Fahrenheit  lower  or  higher ;  while  in 
the  Alps  we  meet,  in  ascending  or  descending,  the  same  change  of 
1"  Fahrenheit  in  mean  annual  temperature,  for  every  three  hundred 
feetof  vertical  height;  so  that  we  pass  within  the  narrow  limits  of 
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vegetation  stretching  over  a  widely-expanded  horizon.  So  that  not- 
withstanding the  correspondence  of  species,  we  have  in  the  first  casOi 
in  the  Alps,  a  rapid  succession  of  highly-diversified  vegetation,  whilst 
in  the  other  case,  in  northern  latitudes,  we  have  a  monotonous  uni- 
formity over  extensive  tracts  of  land,  although  the  elements  of  the 
picture  are  the  same.  But  it  is  a  picture  seen  in  a  different  perspec- 
tive :  in  one  case  we  have  a  simple  vertical  profile,  which  in  the 
other  case  is  drawn  out  into  disproportionate  horizontal  dimensions ; 
like  the  far-reaching  shade  of  a  steeple  cast  under  the  light  of  the 
setting  sun,  which  may  change  all  proportions,  and  destroy  all  resem- 
blance between  the  shade  and  the  object  itself,  simply  because  it  is 
so  much  elongated.  Fantastic  images  presented  at  various  distances 
before  a  light  falling  at  various  angles,  may  prepare  us  to  understand 
these  different  aspects  of  the  landscape,  be  it  a  wooded  plwi 
along  a  gentle  slope,  or  a  forest  along  a  more  abrupt  mountain  chain. 

There  is  another  feature  in  the  geographical  distribution  of  organ- 
ized beings  which  deserves  to  be  particularly  noticed,  and  which  con- 
tributes to  increase  the  diversity  of  aspect  of  vegetation  in  any  ^ven 
part  of  the  world.  There  are  in  all  continents  remarkable  differ- 
ences between  the  vegetation  of  the  shores  of  a  continent,  east 
and  west,  within  the  same  latitude  or  the  same  isothermal  line.  The 
forests  of  the  Atlantic  and  Pacific  coasts  of  temperate  America 
are  not  altogether  composed  of  the  same  plants ;  we  remark  that  in 
the  East  there  will  be  a  tendency  in  the  different  families  to  develop 
in  different  proportions,  and  perhaps  with  the  addition  or  disappear- 
ance of  one  or  two  peculiar  types  ;  for  instance,  the  walnut  family 
contains  several  more  representatives  on  the  eastern  side  of  the  con- 
tinent than  on  the  western,  and  they  prosper  here  in  latitudes  where 
in  Europe  there  is  only  one  introduced  species  of  that  family  growing 
wild.  Again,  we  find  Liqmdambar  on  the  American  side  of  the 
Atlantic,  which  has  no  representative  either  on  the  Pacific  coast, 
or  in  Europe.  This  comparison  might  be  traced  farther,  and  we 
should  see  the  same  correlation  even  among  the  shrubs. 

But  these  indications  will  be  sufficient  for  my  object,  which  is  to 
show  that,  although  there  is  an  intimate  correlation  between  climate 
and  vegetation,  the  temperature  and  other  influences  which  consti- 
tute climate  do  not  reveal  the  whole  amount  of  causes  which  produce 


H,  M  Aej  are  rqmtod  tinder  die  nae  iKrfbenu]  Edm, 
betwtai  tbe  eutern  and  wotern  ibom  of  the  Old  Wwld  in  the  sune 
Older  M  akng  die  eaatem  ind  western  dMres  of  Xirtb  Americft ; 
•0  Bodi  10  that  tbe  nortbein  Clmwae  aod  Japanese  regetation  cciih 
cida  Terr  ekael/ whb  that  of  the  Adaolic  States,  whOst  tbat  of  Ae 
^ciie  eoarti  of  America  and  that  of  Europe  agree  more  extenfivelj. 
Urn  petnte  wonU  be  ineamfJete  did  I  not  mnilnte  a  fanfaer  can- 
panaoa  between  die  preaent  regeuukn  of  tboae  repont  and  tbe  fiia- 
■1  pbato  of  modem  gHAofpcal  epodn.  If  we  coai{«re,  namelj,  tbe 
tertiarj  fbeHl  pbnta  of  Europe  witb  tboae  UriDg  on  tbe  spot  now,  we 
AaU  be  atmck  witb  difierei>ces  of  about  die  same  ralne  as  tfaose 
abeadj  nentianed  between  the  eaatem  and  western  coMts  of  the 
MBtBieiits  tmder  die  same  latitodes.  Compare,  br  instance,  a  list  of 
die  fijaal  trees  and  sbmba  from  Oemngen,  with  a  catalc^ae  of  trees 
and  riunla  of  tbe  eastern  and  western  eoasta,  both  <i  Europe,  Asia, 
and  Kordi  America,  and  it  wiD  be  seen  that  die  diflerencea  the;  ex- 
Intiit  Kareel;  go  beyond  those  shown  hj  these  dibrent  flone  tinder 
tte  Mae  btitodet.  Botwhatia  qmieeztraordinaryaod  nuexpected, 
m  tbe  fiwt  that  die  £an^«an  ftesil  pbnts  of  that  locaUty  teaemble 
more  cloaelj  the  trees  and  shnibs  which  grow  at  {«e«ent  b  the  east 
en  parte  <^  Xorth  America,  than  those  <^  anj  other  part  of  the 
woiid ;  dm  allowing  ns  to  express  correctlj  the  diSerences  already 
mentioned  between  the  regetation  of  the  eastern  and  western  coasts 
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and  &una  of  Norih  America,  and  the  fossils  of  the  miocene  period 
in  Europe,  would  also  give  a  valuable  hint  with  respect  to  the  mean 
annual  temperature  of  that  geological  period. 

Oeningen,  for  instance,  whose  fossils  of  all  classes  have  perhaps 
been  more  fully  studied  than  those  of  any  other  locality,  could  not 
have  enjoyed  during  that  period  a  tropical  or  even  a  sub-tropical  cli- 
mate, such  as  has  often  been  assigned  to  it,  if  we  can  at  all  rely  upon 
the  indications  of  its  flora,  for  this  is  so  similar  to  that  of  Charleston^ 
South  Carolina,  that  the  highest  mean  annual  temperature  we  can 
ascribe  to  the  miocene  epoch  in  Central  Europe  must  be  reduced  to 
about  60^  Fah. ;  that  is  to  say,  we  infer  from  its  fossil  vegetation  that 
Oeningen  had,  during  the  tertiary  times,  the  climate  of  the  warm 
temperate  zone,  the  climate  of  Rome,  for  instance,  and  not  even  that 
of  the  northern  shores  of  Africa.  We  are  led  to  this  conclusion  by 
the  following  argument : — The  same  isothermal  line  which  passes  at 
present  through  Oeningen .  at  the  47th  degree  of  northern  latitude, 
passes  also  through  Boston,  lai.  42^.  Supposing  now,  (as  the  geolog- 
ical structure  of  the  two  continents  and  the  form  of  their  respective 
outlines  at  that  period  seem  to  indicate,)  that  the  undulations  of  tiie 
isothermal  lines  which  we  notice  in  our  days  existed  ahready  during  the 
tertiary  period,  or  in  other  words,  that  the  differences  of  temperature 
which  exist  between  the  western  shores  of  Europe  and  the  eastern 
shores  of  North  America,  were  the  same  at  that  time  as  now,  we  shall 
obtain  the  mean  annual  temperature  of  that  age  by  adding  simply  the 
difference  of  mean  annual  temperature  which  exists  between  Charles- 
ton and  Boston,  (12^  Fah.,)  to  that  of  Oenmgen,  which  is  48^  Fah., 
as  modem  Oeningen  agrees  ahnost  precisely  with  Boston,  making  it 
60^  Fah. ;  far  from  looking  to  the  northern  shores  of  Africa  for  an 
analogy,  which  the  different  character  of  the  respective  vegetations 
would  ronder  still  less  striking.  The  mean  annual  temperature  of 
Oeningen  durmg  the  tertiary  period  would  not  therefore  differ  more 
from  its  present  mean,  than  that  of  Charleston  differs  from  that  of 
Boston. 

This  old-fashioned  look  of  the  North  American  forests  goes  also  to 
show  the  intimate  connection  there  is  all  over  the  globe  between  the 
physical  condition  of  any  country,  and  the  animals  and  plants  peculiar 
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to  it.  But  far  from  BnpportiDg  the  views  of  those  who  believe  that 
there  ia  a  causal  conneetioa  between  these  features  of  the  creation, 
we  must,  oQ  the  contrary,  conclude  from  the  very  fact  that  there  are 
BO  many  special  thoughtful  adaptations  for  bo  long  succes^ve  periods 
in  their  distribution,  that  those  manifold  relations  could  only  be  intro- 
doeed,  maintained  and  regulated  by  die  continuous  interventioD  of 
the  Supreme  Intelligence,  which  from  the  beginning  Wd  out  the  plan 
for  the  whole,  and  carried  it  out  gradually  in  successive  times. 

What  is  true  of  plaots  is  also  true  of  atumals ;  we  need  only  re- 
member that  it  is  in  Korth  America  that  Le^ddosteus  and  Percopus 
are  found ;  that  species  of  lAmulus  occur  along  the  Atlantic  shores ; 
and  that  Trigonia  and  Cestracion  live  in  New  Holland  along  palaeozoic 
rodcs. 


II. 

OBSERVATIONS  ON  THE  VEGETATION  OP  THE  NORTHERN 

SHORES  OF  LAKE  SUPERIOR. 


The  vegetation  of  the  Northern  shores  of  Lake  Superior  agrees  so 
closely  with  that  of  the  higher  tracts  of  the  Jura,  which  encloses  the 
lower  and  middle  zone  of  the  subalpine  region,  that  on  glancing  at 
the  enumeration  below,  one  is  astonished  to  find  so  great  a  number 
of  species  entirely  identical.  Making  full  allowance  for  the  influ- 
ence of  the  lake,  and  leaving  out  of  consideration  a  small  number 
of  species  peculiar  to  North  America,  there  remains  about  Lake 
Superior  a  subalpine  flora  which  is  almost  identical  with  that 
of  Europe,  with  which  it  is  hero  compared.  Although  this  fact 
is  very  striking,  it  is  nevertheless  in  accordance  with,  the  general 
laws  of  botanical  geography,  and  is  another  proof  that  the  vegeta- 
tion of  the  two  continents  becomes  more  and  more  homogeneous  the 
more  we  advance  northwards. 

I  have  divided  the  catalogue  of  the  phaenogamous  plants  collect- 
ed about  Lake  Superior  into  four  lists :  The  first  containing  such 
plants  as  are  really  subalpine  in  their  character,  or  correspond  to 
those  of  the  forests  of  the  lower  Alps  ;  *  the  second  containing  the 
plants  of  the  lake  proper,  or  the  aquatic  plants ;  f  the  third  comprising 
the  plants  purely  American,^  and  the  fourth  the  cosmopolitan  plants, 
•or  those  which  extend  beyond  the  subalpine  region.    In  the  difierent 

*'0nl7  such  plants  are  introduced  in  the  first  Ust  as  haye  tme  representatiTes  in 
Central  Europe. 

t  Lacustrine  Flone  and  Faunae  present  so  manj  peculiarities  that  it  has  been  thought 
best  to  separate  the  plants  of  the  lake,  which  are  aquatic,  from  those  of  the  main  limd 
enumerated  in  the  first  list. 

t  Besides  the  plants  which  hare  true  analogues  in  Europe,  there  are  some  about 
Lake  Superior  which  are  truly  American  types ;  these  constitute  the  third  list 

II 


LAEB  StTPKRIOR. 


figts  I  have  indicated  as  nearly  as  p 
whose  location  is  the  same  in  Europe.* 


ble  the  analogous  species 


SOBALPIKB  Plants  ( 
Sdfbbiob. 


Anemone  pnrriflon  Miehx. 
"        multifida  DC. 


peouByWaoicft  L. 


Bannnculiu  repens  L. 

"  Ducranthiu  NutU 

TluJictnuD  Comuti  X-f 
Aictmrubnt  WUid. 
"     Alba  Bigel. 

Helumtliemani  canadezue  Jtf* 


^KX  EuBOPEAN  Plants  < 

THE  Sub  ALPINE  Region. 
RtmmcvLiCEx. 

Anemone  lyWettiu  L. 
In  Europe  tlie  Anemones  are  for  tlie 
moat  part  alpine  plants,  but  thoM 
onlf  whote  carpels  Eire  plumose, 
and  which  ought  to  be  geoerallj 
considered  aa  a  peculiar  genos. 
Anemone  lylvestria,  the  ontf 
Eunpean  specie*  which  agrees 
with  the  American  ones,  occun 
in  the  pl^ns. 
Sanuncului  repent  L. 

Jura  and  Alps.    In  the  Alps  it 
rises  to  the  height  of  4,000  feeb 
Thslictmm  minus  L.  Creux  du  Vent 
ActEca  spicata  L.  Woods  of  the  high- 
er Junk 
CISXAC&x. 

Helianthemnm  Tolgnre  J.     FastoiM 
of  the  lower  Alps  and  Jura. 


■  All  thapUnta  enmnented  b«low  were  collected  bj  me  uia  Kime  ol  tne  gentlemen 
f  i>7u  putf ,  who  took  pBiticulu  mteieit  in  the  itudj  of  boUmy,  u  C.  O.  Loriog,  Jr., 


ne  of  the  gentlen 
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Lake  Superior. 


Arabb  petrsa  L. 
«*      lyrata  L, 
Sjaimbriuoi  canescens  NutL 

Draba  arabisans  3/j:.* 
Turrids  glabra. 


Europe. 

cruciferm. 

Arabis  petrtea  L,    Mts.  of  Auvergne. 


Sysimbriam  pinnatiiidum  DC, 

tral  Alps. 
Drabra  incana  L. 
Turritis  glabra  L. 


Cen- 


DROSERACEJE, 


Drosera  rotundifolia  X. 
**       longifolia  L, 


Drosera  rotundifolia  L.  (^®*^  ^S?  ^ 
1      .i.  1.     ^      -s     tbe  higher 
"       longifoba  L,     ^     j^^^  ^ 


OXALIDBjE. 


Oxalis  acetosella  L, 


Oxalis  acetosella   Z.    Woods  d[  the 
moantains. 


PARNASSIEJE. 


Pamassia  palnstris  L, 


Pamassia   palustris  L,    Meadows  of 
the  mountains* 


HYPERICINS 


Hypericum  ellipticum  HooL 


Hypericum  Elodes  L.    In  peat  bogi 
in  Central  Europe. 


CAR  YOPHYLLA  CEM. 


Stellaria  longipes  Gold. 


u 


borealis  Bigel. 
Cerastium  arvense  L, 
Sagina  nodosa  L. 
Alsine  Mchauxii  Fend, 


Stellaria  graminea  L.    Subalpine  pa^ 
tures. 

"       uliginosa  Murr,   Peatbogs. 

Cerastium  arvense  JL, 

Sagina  nodosa  L.  r     Lower 

Alsine  stricta  WahL  Peat  J  Alps,  and 

bogs ;  Jura  and  Alps.  K^^jJ^**" 


It  is  a  remarkable  fact,  that  the  family  of  Caryophyllaceas,  so  extensive  in 
the  alpine  regions  of  Europe,  has  so  few  representatives  about  Lake  Superior. 
The  reason  is,  that  the  Caryophyllaceas,  like  the  Cruciferae,  belong  for  the  most 
part,  to  the  alpine  flora  properly,  and  to  the  flora  of  the  plains,  and  are  missing 
in  the  subalpine,  or  intermediate  regions. 


*  A  small  species  of  Draba  with  yellow  flowers,  found  at  Michipicotin,  was  lost. 


UMM  sorauoK. 


Lake  Sdfuuob. 


JNAOAHDUOSM. 


Bhni  ToxicodeDdroii,  and  wTenl  oUi-    Bhus  Cotioiu  L.  do«i  Dot  eomspoai 
er  ^wdei  which  were  not  collected.        to    aaj    of  the    North    American 


Acer  ncchuinum  Wang. 
"    ipicatiun  Xom. 


Genninm  corolinuuium  L. 
"        robertianam  L. 


Tida  americana  MtM. 
Hod^namm  boreale  Nutt 

Ladijnii  ochrolencus  Hook. 

Ceiasiu  pnmila  Mx. 

"      penniflTanica  Loit. 


Acer  PKudopIatanua  L,  Fartarea  of 
tha  higher  Jura.  This  trulj  tab- 
alpine  spectea  ascenda  ta  high  ai 
die  Fines  (Abies  excelw  and 
pectiuata.) 
OSSJJHAOSX. 

■     GeranluD  dissectam  L.    Meadows  of 
La  Chanz  de  Fonda. 
"  robertiannm    L.     Everr- 

Lsetmnrosx. 

Ticia  Sfhatica  L.    Kgber  Tosgea. 
Hedysamm    obscamm  DC.     Alpine 

pastures. 
Lath]Tus  prateuais  L.    CommoD. 

Cerasus  avium  L.    Marks  in  the  Jn- 
nd  var.  n,  the  limit  between  the  re^^on 
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Lakb  Superior. 


EUBOPE. 


ROSAOXM, 


Comamm  palustre  L.    Vexyabund't 

Fragaria  vesca  L. 
Bubus  triflorus  Rich, 

^     strigosos  Mx,    Everywhere. 

**     canadensis  JL 
Bosastricta  LindL 
"    blanda  AU. 

Sorbus  americana  DC. 

Amelanchier  canadensis  Torr,  (f  Gr. 


Comamm  palnstre    Z.     Abounds  in 
the  peat  bogs  of  the  higher  Jura* 
Fragaria  vesca  L,    Middle  Jura. 
Bubus  saradlis  Z.  Higher  Jura. 
"     Idseus  Im    EverjTwhere  in  the 
Jura. 
Rosa  alpina  L.  \     Pastures 

"    rubrifolia  DC.     C        of  the 
"    tomentosa  L.      )  higher  Jura. 
Sorbus  Aucuparia   L.     The   higher 

limit  of  the  trees  in  the  Jura. 
Amelanchier  Yulgaris   DC.     Middle 
Jura. 


The  Malvaceae  are  generally  plants  of  warm  countries.  This  family  is  not 
represented  about  I^ako  Superior  by  a  single  species,  nor  are  the  intermediate 
families  between  this  and  the  LeguminossB.  The  Leguminosie  themselves  are 
very  rare,  since  they  are,  like  the  Caryophyllacese,  plants  of  the  higher  Alps,  or 
of  the  plain.  The  Rosaces,  on  the  contrary,  generally  extensive  in  the  sab- 
alpine  regions  of  Europe,  are  also  abundant  around  Lake  Superior. 


ONAGRARI^ 


Circtea  alpina  L. 
Epilobium  angusdfolium  L. 

coloratum  Muhl. 

palustre  L. 


a 


(I 


Circsea  alpina  L.  Woods  oi  the  high- 
er Jura. 
Epilobium  angustifolium  L.    Forest 

tetragonum  L.  Moist  places. 

palustre  L,    Peatbogs. 


u 


u 


RIBE81EJE. 


Ribes  prostratum  L.  jr  AU. 
"     hirtellum  Mx. 
"     lacustre  Pers. 
*'     oxyacanthoides  H, 


Ribes  petrseum  Jacq.    Higher  Jura. 
"     alpinum  L.  "  " 

'*     Uva-crispa.  "  " 

'*     Groesularia  L.  In  rocky  places. 


SAJUFRAGEJB. 


Saxifraga  Aizoon  Jacq. 

tricuspidata  Reiz. 


u 


"        virginienns  3ix. 


Saxifraga  Aizoon  Jacq.   Higher  Jura 
*'        aizoides  L.  Alps,  and  lower 
Alps. 


LAKB  SDPBEIOB. 


Laex  Sopkriok.  Eubopz. 

saiifra  oes. 

[&  nvda  X.  >  These  two  species  h&ve  no  other  an&logues  in  Europe 
dipbylU  L.  >  than  the  Saxifraga  rotundifolia,  and  the  species  similar 
to  it.  In  genei'aJ,  tlie  Sozifragcie,  which  have  few  rep- 
resentatives about  Lake  Superior,  belong  to  the  alpine 
region,  so  that  in  order  to  meet  them  in  the  phun,  we 
have  to  go  as  for  as  Greenland,  where  they  are  numet^ 
ous.  The  species  of  the  plains  arc  represented  in 
America  bj  the  genera  SulUvantia,  Heuchera,  Mitella, 
andTiarella. 


UUBELLIFERJB. 


Sanicnla  marilandica  L. 
Archangclica  atro-pnrpurea  Hoff. 


Ostnon^iza  brevistylis  DC. 
Siuin  Uneare  Mickx. 


AnGa  hitpida  Michx. 


Comas  stolonifera  Mx. 


Sanicnla  enroptea  L.  Crenx  du  Vent 
Archangelica  olScinalis   Hoff.    Juia, 

also  in  the  Valtellina. 
Chsrophj'llum  hirsatum  L.    Jura. 
Sium  latifdium  L. 

ARjtUACEM. 

This  family  has  but  one  representative 
in  Central  Europe,  Heden 
Helix  L. 

CORKAOSX. 

Comus  sanguinea  L.    Middle  Jura. 

CAPRIFOLIS. 
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Lake  Superior. 


Europe. 


RUBIACSJE. 


Galiuin  trifidum  L. 
**      triflorum  Mx, 


Galium  rotundifolium  L. 
Asperula  odorata  and 


(( 


taurina  L. 


Character* 
istic  of  the 
subalpine 
flora. 


COMPOSITM. 


Eapatorium  purpuream  L, 


Aster  corymbosus  L. 
macrophyllus  L. 
puniceus  L, 
laxifolius  Nees. 
ptarmicoides  Torr,  et  Gray. 
graminifolius  Pursh. 


Eupatorium  cannabinam  L.   Common 
in  wheat  places. 


(I 


(( 


(( 


C( 


44 


Aster  alpinus  X.     Creux  da  Vent 


Of  these  six  American  species,  the  last  is  exclusively  northern,  and  occnn 
as  far  as  Labrador,  to  the  pine  region.  It  has  its  analogue  in  the  fine  Aster 
alpiuus  of  the  Creux  du  Vent,  and  of  the  lower  Alps.  The  other  speciesy 
more  widely  distributed,  are  represented  in  Europe  by  the  Aster  Amellus  and 
A.  salignus,  L.,  which  are  plants  of  the  plains. 

Erigeron  alpinum  L.  Creux  du  Vent 


Solidago  virgaurea  L.  Var.  alpestris, 
which  grows  at  Chasseron,  and 
in  the  lower  Alps. 


Erigeron  philadelphicum  L. 

**        strigosum  MM, 
Diplopappus  umbellatus  Torr,  ^  Gr. 
Solidago  stricta  At. 

bicolor  L. 

thyrsoidea  E.  Meyer. 

arguta  Ait.    Var.  juncea. 

canadensis  L. 

lanceolata  L. 

The  genera  Aster  and  Solidago  are  exceedingly  numerous  in  America,  where, 
on  the  contrary,  the  Inula  and  the  Hieracium,  which  abound  in  Europe,  are 
very  rare.  The  same  is  the  case  with  the  Senec2onidie,  the  Centaurese,  and  the 
Carduacese,  which  are  as  few  in  America  as  they  are  numerous  in  Europe. 

Achillea  Millefolium  L.  Achillsea  Millefolium  L.  Var.  setacea. 

Var.  setacea.  Declivities  of  the  lower  Alps,  in 

the  Valais. 
Tanacetum  huronense  NuU.  Tanacetum    vulgare   L.     Chaux  de 

Fonds. 


LAKB  BUPSBIOB. 


Laki  Scpxbior.  Eoropk. 

cokpobitm. 

«  canmdeiuU  iUx.  We  might  take  as  analogotu  of  tbat  plant  in  the 
■ubalpine  flon  of  Europe,  the  Art^migia  ponlica, 
which  growg  in  the  ValvB.  But  this  approaches 
more  the  Artemisia  maritima  L^  and  belong) 
thus  to  the  flora  of  the  shores. 


Antennaria  margaritacea  R,  Br, 
"         plantaginifblia  Book. 


Cimam  horridulom  Mx. 
"      mnticum  Mx. 


Senecio 


margantacea 


i.Br.    Ml- 


Huraoiiun  canaden 


} 'Three  sp«- 
.'ies    of   ^M 
aubalpioe 
flora  of  die 
Jura. 
Cirnnm  spiDoaisaimom    Sc<^.      Sab- 

alpiue  Alps. 
Ciraium  rivulare  DC.  l       Subalpine 

enophomm  i.J  gpocies. 

Seracium  umbcUatam  L.  \  %^\,  x\pt 

"  amplexicaule     >  and  hif^n* 

"  Jaquini  DC.      )  er   Jur», 

irilh  many  other  species. 


OAMPANVLAOXM. 
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Lake  Suteriob. 


Europe. 


YAOCmiBJK. 


Chiogenes  Lispidula.  Torr,  Sf  Gr, 
Arctoetaphylos  Uva-Uni  Spreng, 


Loiselearia  procumbeDS  Des, 

Andromeda  polifolia  L. 

Ledum  latifolimn  At. 

Fyrola  rotuDdifolia  L, 

**     asarifolia  Mx. 
^     chlorantha  Sw. 
**     secunda  L. 

Monotropa  uniflora  Z. 

Moneses  uniflora  Saltsb, 

Cliimapliila  umbellata  Nuit, 


Arctostaphylos  Uva-Ursi  Spreng.  La 
Toume,  higher  Jura,  and  lower 
Alps.  • 

Loiseleuria   procumbens    Des.     F!b»> 

tures  of  the  Alps. 
Andromeda  polifolia  L,    Peat  bogs  of 

the  higher  Jura. 
Ledum  palustre  L.    Peat  bogs  of  the 

North. 
Pyrola  rotundifolia  L.    Pastures  and 
forests  of  the  Jura. 
"     rosea  L,    Forests. 
^     chlorantha  Sw.    Forests. 
**     secunda.    L.     Woods  of  the 
higher  Jura. 
Monotropa  hypopythys  L.  In  the  for- 
ests of  the  Jura. 
Moneses  uniflora  Salish.     Woods  of 

the  Yosges. 
Chimaphila  umbellata  Nutt.    Forests 
of  the  Voages. 


No  family  is  more  homogeneous  in  its  distribution,  or  more  equally  spread  in 
the  North  of  America  and  Europe,  than  that  of  the  Ericaceae,  which  chanMS 
terizes  rather  the  region  of  the  pines  than  the  subalpine  flora ;  for  these  species 
follow  the  pine  forests  in  their  more  or  less  elevated  stations. 


Plantago  major*  L, 

Primula  mistassinica  Michx. 
"       &rinosa  L. 

Trientalis  americana  Pursh. 


PLANTAOINSJE. 

Plantago  major  L.     Bich,  moist 

PRIMULAOEJE. 


Primula  ^trinosa  X.    Marshes  of  the 

North.    Higher  Jura. 
Trientalis  europsea  L.   Damp  forests. 


OROBANCHSJE. 


AphyUon  uniflorum  Tarr.  Sf  Or. 


Orobanche  epithjrmum  L.  And  soy* 
eral  other  species  abundant  on 
the  declivities  of  the  Jura. 


*  Can  scarcely  have  been  introduced  where  it  was  found. 


LAKB  SDPEBIOK. 


Lake  Sdpibior. 
Pingmcnla  Tulgans  £. 


Teronica  walell&ta  L. 
Eapluuia  officinalu  L. 


BilinUlthUB  PWafa-Mlli. 

Tor.  minor.  L. 


Melampyrum  pratense  L. 


VTRiaUIURISM. 


Finguicnla  vulgaris  L.  Sab-Alpt  and 

SCR  opevlarihex. 

Veronica   fcntellala  JL     Peat   boga, 

Jura,  and  Sub-Alps. 
Eaphraiiia  officioalU  L.    PaitiiTea  of 

the  Jura. 
Blunanthus  Crista-gallj.    Var.  minor. 

Pastures  of  the  Sub-Alps  and 

high  Jura. 
Melampfnun  pratense  L.    Fine  fb^ 


Clin^)odiiim  vnlgare'  L. 

Pmnella  vulgaris  L. 
Scutellaria  galericulata  L. 

■>         lateriBon  L. 
Stachfs  aspera  Mx. 
Uentba  canadeDus  L. 
Dracocephalum  paniflorum  NvtU 


Clinopodinm  vnlgare  L.  Diy  decliv- 
ities of  the  Jnra. 

ProDella  rulgaris  L.  do. 

Scutellaria  galericulata  Z.  Shores  of 
the  Ls^B  Etaill&res,  high  Jun. 

Stachys  alpina  L.    Sabalplne. 

Mentha  arvensis  L.    Moist  grounds. 

Dracocepbalnm  Bajachiana  X.  In 
Wallia. 


ABFSRIPOLLK 


VEGBTATION  OF  IHB  NOBTHERN  SH0BB8.        168 

Lakb  Superior.  Eubopb. 

OLEAOEM, 

Fraxinus  sambucifoUa  Lam,  Fraxinos  excelnor  JL 

The  Ash  (Fraxinus  excelsior)  and  the  Sycamore  (Acer  pseudoplatanns)  are, 
with  the  Pines,  the  trees  which  ascend  highest  in  the  mountains  of  Central 
Europe. 

CHENOPODEM. 

Corispermum  hyssopifolium*  Z.  Corispermum  h^rssopifolium  L,     Cau- 

casus. 

POLYOONEM. 

Polygonum  viviparum  L,  Polygonum  yiviparum  L. 

"  cilinode  Mx,  "         Convolyulus  L. 

**  sagittatum  L. 

Polygonum  viyiparum  is  the  most  extensively  spread  in  the  subalpine  pas- 
tures, and  the  most  characteristic  of  that  region.  It  is  also  very  common  about 
Lake  Superior.  The  same  is  also  true  of  Empetrum  nigrum  X.,  which  marks 
the  higher  limit  of  the  pine  region. 

EMPETREJE. 

Empetrum  nigrum  L,  Empetrum  nigrum  Z.    Region  of  the 

pine  trees.  —  Higher  Jura  and 
Sub- Alps. 

OUPULIFERM. 

* 
Quercus  rubra  Z.     A  few  dwarfish 

specimens  occur  south  of  Mch- 

ipicotin. 
Fagus  ferruginea  Mx,    Begins  to  lose    Fagus  sylvatica  Z.    Grows  dwarfishly 

its   ^jestic    appearance,  and  and  disappears  in  the  subalpine 

forms  only  meagre  forests  as  regions  of  Europe. 

£sir  north  as  Mackinaw. 
Corylus  rostrata  Ait,  Corylus  Avellana.  Z.    Forests  of  the 

Jura.    Everywhere. 

*  I  found  this  pUnt  on  the  northernmost  shore  of  Lake  Superior,  near  the  entrance 
of  Nepigon  Bay.  Sir  W.  Hooker  mentions  it  from  the  Satchatchewan,  Athabasca,  and 
BedBlver. 


164  iiAKB  BmnmoB. 

Lakk  Sttpkbior.  Btmop*. 

BMTUtJiCKJt. 

BctulA  papjTfKea  AtL  Betula  pobeiceii*  PalL    High  Jq». 

"     ezcelaa  AiL  "       luma  £.    Feftt  bogaof  tlie  high 

Jon. 

•*        pnmifa    2^ 

Alnniiacana  WSU.  Alnut  glntinom  2-    Valleji  of  the 

"     viikUa  DC.  "     TiTidu  jD(7.    The  Euidecfc,ia 


sALwmax. 

SbUx  pedicellAiia  PurtA  and  othen.        For  the  w3Iowi  and  popUn,  which 

are  rather  eztennvely  distributed 

aqoAtic  plants,  Bee  the  second  llaL 

About  Lake  Superior  the  Amentaceffi  are  represented  onl^  by  species  of 

odd  conntriea,  at  subalpme  r^oni,  and  are,  with  a  few  ezceptiooi,  the  ume 

M  those  of  Eun^.    The  Querciu  rubra  u  icarcelj  an  exception,  since  the 

Qoeteut  peduncnlata  ascends  the  Talleys  of  the  high  Jura ;  we  find  very  large 

trunks  of  it  in  the  marshes  of  the  Veirierea,  on  the  frontier  of  France  and 

Siritceriand. 

ULUACMM. 

tnnuu  Mta  L.  Ulmns  effnsa   Wald.    Banks  of  the 

"     americMU  L.  Donbe. 
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Lake  Supb&iob. 

Abies  alba  Mx. 
"     canadensis  A£e. 
**     nigra  Poir. 
^     balsamea  Marsk. 

Larix  americana  Mx, 
Thuja  occidentalis  L. 
Juniperos  communis  L. 
"        virginiana  L, 
Taxus  canadensis  Willd, 


EUBOPB. 
CONIFBRM. 

Abies  excelsa  DC.     Forests  of  the 
Jura. 

^     pectinata  DC    Forests  of  tbe 
Jura 
Larix  europea  DC    High  Jura. 

Juniperus  communis  L.  % 

Sabina  Z.       C  ^^^^ 
Taxus  baccata  L,  ) 


The  reseniblance  of  the  Coniferss  of  Lake  Superior  to  those  of  the  subal- 
pine  region  is  very  striking,  for  though  they  are  not  of  the  same  species,  the 
analogy  of  the  forms  is  so  great,  that  it  requires  the  eye  of  a  botanist  to  be  satis- 
fied positively  that  these  forests  are  not  composed  of  identical  trees  in  the  two 
hemispheres. 

AUSMACRS, 


Triglochin  elatum  NutL 


ACcrostylis  ophioglossoides  Nutt. 


Corallorhiza  multiilora  NutL 
"  Macraei*  Gray. 

Gymnadenia  tridcntata  LindL 
Platanthera  psycodes  Gr, 

orbiculata  LindL 
Hookeri  IdndL 
dilatata  L, 
obtusata  LindL 
Goodyera  repens  R.  Br. 

"        pubescens  R.  Br. 
Lbtera  cordata  R.  Br. 
Cypripedium  pul^escens  Willd. 
acaulc  Ait. 


See  also  the  second  list 

OROKIDEjB. 

Micro6t)'lis  monophyllos  LindL  In  the 

Sub- Alps. 
Corallorhiza  innata  R.  Br.  Hne  forests 

in  the  Sub- Alps.   Creux  du  Yeni. 
Gynmadenia  conopsea  L. 
Platanthera  bifolia  Rich. 


u 


a 


i» 


t( 


Goodyera  repens  R.  Br. 

Listera  cordata  R.  Br,    Sub- Alps. 
Cypripedium  Calceolus  L. 


it 


*  **  CoBALLORHizA  Macrjri  (sp.  noT.) :  seapo  moltifloro ;  floribus  (pro  genere  mszi- 
mis)  breriMiine  pedicellatis;  petalia  orali-oblongis ;  labello  oymli  integerrimo  bad 
utrinque  auriculato-inflexo,  palato  prominulo  subbihuaaellato  in  plicam  antice  prodne- 
tam  desinente ;  calcare  plane  nullo ;  columna  subalato-triquetra ;  capsula  OToidea. 
In  umbroaia  humidis  ad  *  Caledonia  Springs/  Canada  Occidentali  detexit  beatos  W.  F. 
Macrae,  ann.  1843,  exemp.  fructif.  Nuper  in  insula  *  Mackinaw '  floriferam  legenmt 
eeleb.  Agassiz  et  C.  G.  Loring,  Jr.— Radix  ignota.  Scapos  pedalis.  Flores  purpuras- 
oentes:  sepala  et  petala  semiundam  longa !"  A.Oray. 


lee 


UlKB  BUPKRtOB. 


These  Orchlden,  and  WTerol  more  which  correspond  bj  their  fonns  to  thoae 
of  Europe,  or  are  even  identical  with  them,  characteriie  all  the  gnbaJpine  re- 
gions. The  Orchiden  are  among  the  most  cbaracteriiitic  pUnts,  in  a  geographi- 
cal point  of  view,  for  their  forms  Tarjr  in  a  striking  manner,  the  more  we 
descend  tow&rdB  the  warmer  latitudes,  where  thej  assume  more  and  more 
brilliant  colors,  whilst  th^  flowers  become  lai^r  and  more  dirersiGed. 


Lake  SdfebiOR. 

ftnilacina  racemosa  Deif. 
"        »tellat»  Daf. 
"       bifolia  Ker. 


Europe. 


8UILA0IJIBX. 


Convallaria  multiflora  L.       >-,..,., 
Smilacina  bifolia  Eer,  ) 


IiiUiun  phihulelphictun  L. 

Streplopiu  amplextfoUns  DC. 
Tofieldia  glutinon  WiUd. 
"       calfculatft  WaJiL 


AlUnm  schoeooprasom  L.  Conunon  in 
the  Alps  to  the  height  of  7000 
feet 

lilimn  Martagon  L.  Pastorei  of  the 
Bub- Alps. 

StreptopuB  amplexifolins  DC.    High 

Tofieldia  calycniata  Wahl.  Fkstnrw 
of  the  Sub-Alps  and  high  Jurt, 
Crenz  du  Vent,  &c. 

OTFERACEM. 

Sciipm  ctespitOBus  L,  Feat  bogs  of 
the  higher  Jnra. 
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Lake  Superior. 


Europe. 


GRAMINEJE, 


Alopecurus  aristulattu  Mx. 
Phleum  alpinum  L, 


Cinna  pendula  Trin, 
Agrostis  scabra  Willd, 

Mulilcnbergia  sylvatica  T,  et  Gr. 
Calamagrostris  arenaria  Trin, 

*^  canadensis  P.  de  Beaur. 
Oryzopsis  canadensis  Torr, 
Reboulea  pennsylvanica  Gr. 
Spartina  cynosuroides  Willd* 
Glyceria  fluitans  R.  Br. 


Alopecnms  pratensis  L.    Meadows  of 

the  Jura. 
Phleum  alpinum  L.    Pastures  of  the 
Sub- Alps. 
^      Micheli.  L,     Summit  of  the 
Chasseron.    Highest  ridge  of 
the  Jura. 

Agrostis  vulgaris  WUld.  )  „. 

u       .ih.  of  [  High  Jura. 


alba,  et 


Calamagrostis  arenaria  Trin.    North- 

em  shores. 
**  baltica.  Skr.    Baltic 


a 


aquatica    Smith. 


Glyceria  fluitans  R.  Br.  Brooks  of  the 
Jura. 
**        aquatica   Smith.    Brooks  of 
Jura. 

Poa  alpina  L.  One  of  the  most  char- 
acteristic plants  of  the  subalpine 
regions. 

Festuca  ovina  L.    Peat  bogs. 
Bromus  secalinus*  L.    (Introduced  ?)    Bromus  secalinus  L.     Fields  of  the 

Jura. 
Triticum  repens  L.  Triticum  repens  £.    In  sandy  places. 

"        dasystachyum  Gray. 
Elymus  canadensis  L.  Yar.  glaucifolius.  Elymus  europseus  L,    Forests  of  the 

high  Jura. 
"      mollis  R.  Br.  Judging  from  its  form,  this  species  is 

rather  a  plant  of  the  shores. 
Hordeum  jubatum  Z.  Hordeum  murinum  Z. 


"       nervata  Tr. 
Poa  alpina  L. 


**    serotina  Erh. 
Festuca  ovina  L. 


*  I  could  not  discover  indications  of  this  plant  having  been  introduced  where  it  was 
found.  However,  even  an  accidental  landing  might  account  for  the  presence  of  a 
plant  which  can  scarcelj  be  a  native  of  the  northern  shorei  of  Lake  Superior. 


LAKl  aUPBBIOB. 


LxKE  Suntuox. 


Aira  flexnoea  L. 
^Ktum  molle  JTunfA. 

Fhalarii  arondinacea  L. 

Bierochloa  borealis  Rim.  ^  Seh. 


Bjlvaticiim  X. 
vreiue  Z- 


Ain  flesuon  L.     Sub- Alps. 

Aveoa  flaTesceas  L.  Subalpine  mead- 

Fhalaru  anuidiaacea  L.  Sanki  of  Hie 

brooka  of  tho  Jura. 
Hierochloa    borealis    RSm.    ^    ScH. 

Northern  Europe. 
Ifilinm  efiiimm  L.    Characterize*  the 

robalpine  fbreita. 

SQUiaSTACSJB. 

(lylvaticaDi  L.    Woodi  of 

the  high  Jura. 
arroDse  L. 
limonUQ  Z.  Brooka  of  the 


PolTpodiniQ  Diyoptem  L. 

Pterii  aquilina  L. 

AUoeoniB  gracilis  PreA. 
Cjstopteris  bulbifera  BtnA. 
Woodria  ilvensiB  R.  Br. 


Stnitbiopteris  p 

Mountuiu  of  the  Voages. 
Folfpodium  Diyopteris  L.    Crenx  du 

Vent 
PteriB    aquilina    L.     Woods  of  the 

AlloBOroa  criBpuj  P. 
Cyatopteris  ftagilii  B. 
Woodiia  ilvensis  R-  Br. 
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Lake  Superior. 

Selaginella  selaginoides  Spring. 
**  rapestrifl  Spring, 


Europe. 

Selaginella  selaginoides  Spr.  P^^starei 
of  the  lower  Alps  and  the  higher 
Jura. 


The  Equisetaceae,  the  Ferns,  and  the  Lycopodiaceie  of  Lake  Superior  are 
almost  absolutely  the  same  species  as  those  of  the  subalpine  region  of  Europe. 
As  we  descend  the  scale  of  the  regetable  kingdom  under  higher  latitudes,  t^^ 
tation  seems  to  follow  the  sides  of  an  angle,  as  it  were,  which  become  convergent 
about  the  zone  of  pine  forests.  Thus  the  Lichens  and  the  Mosses  are  already 
entirely  the  same  species  here  as  in  Europe,  and  it  will  be  sufficient  to  make  a 
single  list  of  them,  without  indicating  the  corresponding  European  species, 
since  all  are  identical    Few  Hepaticce  are  also  enumerate 


Mosses  of  Lake  Superior. 

Sphagnum  capillifolium  Brid. 
cuspidatum  Brid. 
squarrosum  Hedw. 


u 


u 


Funaria  hygrometrica  L, 
Grimmia  apocarpa 

Yar.  rivularis  B.  et  S. 
Hedwigia  ciliata  Hedw. 
Orthotrichum  Hutchinris  H.  et  T. 
strangulatum  Beauv. 


u 


^  leiocarpum  B,  et  S, 

''  anomalum  Hedw. 

Ceratodon  purpureus  Brid. 
Dicranum  scoparium  Hedw. 
*<        undulatum  Ehrh. 
**        congestum  Brid. 


M 

M 
U 


Schraderi  W.etM. 
fulvum  Hook. 
longifolium  Ehrh. 
virens  Hedw. 
polycarpum  Brid. 

majus  Turn. 

glaucmn  L. 
IS 


Localities  m  the  Jura. 
Peat-bogs  of  the  high  Jura. 


u 


u 


u 


(t 


u 


Peat-bogs  of  the  Yosges  and  Harti. 

This  species  bebngs  to  the  granitio 

peat-bogs. 
Grows  everywhere. 

Dripping  rocks  in  the  Alps  and  Jura. 
Everywhere  on  granite. 


a 


u 


u 


Is  missing  in  Europe,  but  replaced  in 

the  forests  by  a  great  number  of 

analogous  species. 
Forests. 
Stones. 
Everywhere. 
Forests. 
Mobt  forests. 
Forests  of  the  higher  Jura ;  descends 

never  in  the  middle  region  of  the 

pine  forests. 
Peat-bogs  of  the  hi^er  Jora. 
Forests  of  the  Alps. 
Granitic  blocks. 

Forests  of  the  Alps  and  higher  Jura. 
Fissures  of  rocks,  and  the  forests  in 

the  Alps. 
Higher  Jura;  descends  never  in  the 

middle  region. 
Feai4Mgs  of  the  Joza. 


MossKS  or  Lakb  StrsBioB. 
IMadcbuin  inclinMuin  B.et  S. 

"        c^Uacenm  B.  et  S. 

Encalypla  cHiata  Hedvi. 
Fogon»tam  alpmutn  Brid. 
Folytrichum  fonDOSiim  Heda. 
"  jnliferuin  Htdw. 

"         JDniperinDiii  Hedie. 
ButRtnua  pomiformis  Hedw. 

«        Oederi  Brid. 

■'        f<»iUHia  L. 
ADlMomniiim  palastre  Br. 
Bryam  pseudo-triquetrtun  L. 
"      Dutaiu  L. 

Var.  elongatnm  B.  et  S. 
Mnium  cuspidabim  Htdw. 
Eypnmn  Schreberi   Willd. 

"        bunariscinam  lleda. 

"       ■plenderu  Hedio. 

"       Bduncum  L. 

"       nndnatum  Htdw. 

"        capreamforme  £. 

■*       Critta-cutrenna  L. 


LOOALTTIKB  Or  THE  JUBA. 

SoDuiiits  of  the  Jura.    Declivitiu  of 

die  Alpt. 
FuMrei  of  the  rocki.    Snbalpine  re- 

On  the  ground  in  the  higher  Jura. 

Sub-Alps. 

'    Woods  of  the  moonttuiu.  EveiTirhere. 


Eveiywhere  near  springs. 

Peat-bogB  (tf  the  higher  Jui&. 

Moist  pUces  in  the  foreaU.     Erery- 

EleTBled  peat-bogi. 
Skirts  of  the  forests. 
Pine  forests. 


"       nitidnlnm  L. 
Neckera  intermedia  Heda. 
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Sdctam  pulmonariam    Ach, 
Parmeliam  aaxatilem    AcK 
P.  caperatam    Ach. 
Cladoniam  rangiferinam    Hoff. 

Hisce  primitiis  incrementom  attulit,  quantum  scio,  nemo  usique  donee  oras 
insula^que  Lacus  perlustrans  Professor  nostcr  illustrias.  Agassiz,  dum  plantarum 
noblliorum  distributionem  geographicam  pen^quitur,  Lichenum  etiam,  hac  in  re 
multum  adjuvantibuH  discipulis  ejus  eommilitonibusque,  viris  amicissimis  J.  £. 
Cabot,  J.  M.  Liea,  C  G.  Loring,  and  Dr.  Keller, — messem  satis  largam  fecit 

Has  igitur  opes  Lichenosos,  mihi  benevolentia  Y.  ill.  mandatos,  pro  viribus 
explicare  pergam. 

LICHENE8. 
USNEA. 

1.  barbata  Fr.  var.  dasypoga,  Fr.,  infert 

2.  longissima  Ach.,  cum  cephalodiis. 

3.  cavernosa  Tuckerm.  mss.    Thallo  pendulo  laxo  molli  glaberrimo  tereti* 

compresso  plus  minus  cavemoso  ochroleueo,  ramis  primoribus  simpli- 
ciusculis  subventricofis  attenuatis  ad  apices  dichotome  ramosis,  ramulis 
ultimis  tenuissime  capillaceis ;  apotheciis  sessilibus  radiatis  disco  albi- 

do-pruinoso  demim  subcameo  margine  obscurioii  evanescente. 

Hab.  ad  arbores  in  oris  Lacus  Superioris;  C,  T,  Jackson^  1845; 
Agassizy  1848.  Ipse  legi  sterilem  in  Mondbus  Albis,  anno  1843. 
Specimen  habeo  omnibus  conveniens  e  Madras,  Ind.  Orient,  ex  Hb. 
Hook, 

Thalli  rami  majores  e  subtereti  demum  compressi,  angulad  annula- 
tim  rupd,  lacunis  regularibus  subellipdcis  plus  minus  insignes,  apici- 
bus  dicbotomis  elongatb  tercdusculis  tenuissime  demum  capillaceis. 
Apothecia  omnino  Usneae,  at  discus  strato  gonimo  viridi  impositus  1 
albido-pruinoeusque !  IIos  characteres  Usneis  a  Friesio  plane  dene- 
gatos,  iis  primum  tribuit  Montague  (Annales  1834,  t  2,  p.  2,  p.  368, 
and  Cryptog.  Canar.  in  Webb  &  Berth.  Hist  Nat.  d.  lies  Canar.,  p. 
93).  Ex  observationibus  Moiitagnei  U.  ceradna  discum  habet  pru- 
inosum,  et  U  U.  Jamaicensis  Ach.,  et  Ceruchis  Montag.,  discum 
pruinosum  strato  gonimo  impositum.  Species  nunc  descripta  pluribus 
notis  cum  U.  Ceruchi  (Americas  tropicsB  adhuc  privae,  a  Montagneo 
(Ann.  1.  c.)  luculendssime  llustrats)  convenit ;  distat  facie,  statuque 
(normali  ut  videtur)  pendulo.  Disci  characteribus  jam  laudatis  £skcil- 
lime  distinguenda  est  U.  cavernosa  ab  omni  (ni  fallor)  Usnea  boreali- 
americana. 

EVERNIA. 

1 .  jubata  Fr.    fi.  chalybeiformis  AcL,  inf. 

y.  implexa  Fr.,  infert 

2.  Pruruutri  AcL,  infert 
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Kakaltita. 

I.  calicant  Ft.  p.  fattigiata  Ft.,  fert. 
l./iuinacea  Sch^  fert. 

CXTBARIA. 

1.  itlandiea  Ach.    j.  eiispa  Ach^  fart 

1.  nmaiit  Ach.,  infert. 

9.  gUivea  AcL    p.  iterUit  Fr.,  inferL 

4.  cUiarit  Ach.,  fert 

6.  laeunoia,  f.  aiUmlica  Tuck.,  fert. 
6.  Oakttiatut  Tuckerm.,  infert 
T.  Pinaitri  Sommerf.,  infert. 
Fkltioera. 

1.  opkAoia  Hoffin.,  fert 

5.  mntna,  Hofiin.  fert 
8.  rufaeent  Uoffm.,  fert 

^.  polydactj/la  Hoffm.,  infert 

6.  horuorUalii  Hofim.,  infert. 

BOLOBINA. 

taeeata  Ach.,  fbrt 
SnoTA. 

1.  pidnwtaria  Acb,.  infert 

8.  linibi  Ach.,  infert 

4.  j^omenJi/era  Delia.,  fert 
PABHELIA ;   Ribsect  Imbricana. 

1.  perlata  Ach.,  infert 

i.  tiliaeea  Ach.,  fert 
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Sabeect  PcUeUaria.  » 

17.  subfiisca  Fr.    fi,  disians  Fr. 

18.  albeUa  Ach. 

19.  ocrina  Ach. 
Sabsect  Urceolaria, 

20.  oncodesj  Tuckenn.  mss.     Thallo  crnstaceo  tartareo  (farinoso-palTeni- 

lento)  oontigao  rimoflo-areolato  ambita  yemicoso-subplicato  glaaoo- 
albicante;  apotheciis  innads  mox  protnisis  sessilibns  disco  pruinoM 
demam  protuberante  nigro  margine  proprio  tenui  erecto  thallodem 

tumidom  demum  obtegente. Turner  Island,  in  rupe  poiphyri- 

tico ;  Agassiz.  P.  Glancomsc,  Acb.  Fr.  et  P.  r^pands,  Fr.  affinis, 
Distincta  yidetar  crosta  tenui,  apotheciisque  nigris  iniantia  solum 
conspicue  pruinosis,  margine  proprio  erecto  persistente. 

Stereocaulon. 

1.  tomentosum  Fr.,  fert 

2.  paschale  Laur.,  fert    Adsunt  quoque  specimina  5.  coraUaidi  forsan  re- 

ferenda. 

Cladokia.    Ser.  Glaucescentes. 

1.  turgida  Hoffm.  a.  fert. 

/I.  grypeoj  Tuckerm.  mas.    Podetiis  majoribus  fastigiato-ramoot 
glauco-viridibus,  scjpbis  obacuris  in  ramos  fastigiatos  radiato-dentatoa, 

t.  subulatoe  abeuntibuB. Major,  pulcbre  glauco-yiridis.    Fonnif 

majoribus  americanis  C.  uncialis  fi,  similis  et  analoga,  reipsa  yero 
C.  tuigidsB  omnino  referenda.  Thallo  foliaceo  destituta  sunt  sped- 
mina ;  squamulae  tamen  (iis  C.  tur^d»  similes)  hie  illic  apparent 

Ser.  Ftucescentes. 

2.  pyxidata  Fr.  a.  fert 

8.  gracilis  Fr.    y.  hybridan  Fr.,  fert 

4.  degenerans  Fl.  a.  fert 

5.  camtUa  Fr.  a.  fert 

6.  squamosa  Hofim.  a.  fert. 

7.  furcata,  Fl.  a.  iubuUUa  FL  infert 

8.  rangiferina  Hofim.  a.  fert 

fi.  sylvatica  Fl.,  fert  « 

y.  alpestris  FL,  infert 
Ser.  Ochroleucce. 

9.  amaurocrcMt  FL,  fert 

10.  uncialis  Fr.    /f.  adunca  Ach.,  fert 

Y'  turgescens  Sch.,  fert 
Ser.  CoccifertB. 

11.  comucopioides  Fr.,  fert 

12.  Floerkeana  Fr.,  fert 
18.  de/armis  Hofim.,  fert 
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BUTOBA. 

1.  rufonigra  Tnckerm.,  fbrt 

2.  iemadophUa  Fr. 
8.  vtmalit  Fr. 

Lboidka. 

1.  paratema  'Et.    Specimina  io  Betula  aliquuitnm  diffeM  Tidentnr. 

S.  gtograpkica,  a.  Schsr. 
Uhbilicabia. 

1.  puttalata,  p.  papuloia  Tack.,  fert. 

i.  hinuta  Ach.,  fert. 

S.  DiOenii  Tnckerm.,  infert. 

4.  MtMmbergii  Ach.,  fert 

OmiKAPHA. 

«er^pfa  Ach.  Sctuer.  n. 

KfDOOARPOM. 

1.  miniatum,  ?.  cotnplicatvm,  Sch.  Statos  piuilliu,  teneritate  edain  a  Lidiene 
Novffi  AnglictB  dutaiu. 

5.  Maniierue  Tuckeim.  ntM.    Thallo  cartila^neo-membranaceo  lentii  fra- 

gili  IsTi  lobato  es  oliTaceo-nigricanU,  IoUb  ambitoi  ratundatif 
inciau  planis  maipne  mbplicatis  crenatia,  cnteris  flesooais  imgular- 
ibni,  nibtui  6  fusco-nigrescentibos ;  oatiolu  promianlia  nigris  per- 

buia. Froxuna  £.  fluTiatili,  at  colore,  iDperficie  nitidiuscula, 

lobadone  fera  Imbricaiie,  apothecaiaqQe  di«en& 

PiKTDBARIA. 

«  Ach.  a. 
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EL    Plants  of  the  lake  and  shores,  which  have  or  have  not  their  analogous 
representatives  in  Europe.* 


Lake  Supebiob. 

Ranunculus  aqualilis  L, 
^  reptans  L. 

Caidamine  hirsuta  L. 
Barbarea  vulgaris  R.  Br. 

Nupbar  lutea  Smith.  Var.  Kalmiana. 

Cakile  amcricana  Nutt. 
Callitriche  linearis  Pursh. 

"         vema  L. 
Lath)rrus  maritimus  BigeL  . 
palustris  Z. 


(( 


Oenothera  biennis  L. 

Myriopbyllum  spicatum  L. 
Slum  lineare  Mx. 
Bidens  cernua  L. 
Lysimacbia  stricta  AiX. 

*'         ciliata  L. 
Naumburgia  tbyrsiflora  Z. 

Veronica  americana  Mx. 


Lycopus  virginicus  L. 
**       sinuatus  Wi. 
Polygonum  ampbibium  L. 

Myiica  Gale  L. 
Salix  Candida  Wmd. 

<"    lucida  MiM. 

^    discolor  MiM. 

'*    angustata  Pursh. 

^    pedicillaris  Pursh. 

«    pumilis  Marsh. 


EUBOPB. 

Ranunculus  aquatilis  L.  Everywhere. 
'*  reptans  L.    Sand  of  the 

lake  shores. 

Cardamina  hirsuta  L.    Moist  places. 

Barbarea    vulgaris   R.    Br.     Along 
ditches. 

Nupbar   pumila    <^.     Black  forest 
Meadows  and  margin  of  lakes. 

Cakile  maritima  L.    Baltic  Sea. 

Callitriche  autumnalis  L. 

"  vema  L.    In  brooks. 

Lathyrus  maritimus  B.  Marine  plant. 
*'        palustris  L.    Marshes  of  the 
lakes. 

Oenothera  biennis  L.    Lake  of  Neo- 
chateL    Introduced  into  Europe* 

Myrioph.  spicatum  L.    Quiet  waters. 

Sium  angustifolium  L.    In  brooks. 

Bidens  cernua  L.    Ditches. 

Lysimachia  vulgaris  L.    Marshes. 
**         ciliata  L.    Marshes. 

Naumburgia  thyrsiflora  L.    Near  St 
Blaise,  Lake  of  Neuchatel. 

Veronica  Beccabunga  L.    Brooks  and 
lakes. 

Lycopus  europseus  L.     Margins   of 
waters. 

Polygonum  ampbibium  L.     Margins 
of  quiet  waters  in  diverse  regions. 

Myrica  Gale  L.  Shores  of  the  Baltic. 
In  Europe  the  same  species  of  wil- 
lows are  found  at  the  margin  of 
waters  in  diverse  latitudes,  but 
most  of  them  differ  tram  the  Amer- 
ican species.  The  extensive  dis- 
tribution of  these  trees  along  the 
shores  of  lakes  and  rivers  at  various 


*  The  nmnber  of  aquatic  plants  found  along  the  ahorei  of  Lake  Superior,  is  to  imall, 
that  I  have  put  them  all  together  in  this  list,  whether  they  have,  or  not»  their  analo- 
gies in  Europe. 


LAKB  8VPBBI0&. 


Lau  DumiOB. 


Fopoliu  balauDifen  Afit 
**        tremnloidef  MXi 


"  luceni  L 

"  pnelongiu  Wulf. 

"  heten^j-llas  SekrA. 

"  pecdnabu  L. 

"  paaciflonu  Punk. 

Trigjochin  «lstiuii  NutL 

JUJBwn  FlanligD  L. 
Sagitlaju  variabilii  En^ 
EcUnodonu  gubul»ta>  EitgL 

UdoTft  CuAdBiuu  NutL 

VaOunena  ^laUis  L, 


EUBOPK. 

Ittitades,  ibowi  their  cloaer  cob> 
neotion  irith  the  nature  at  0» 
ground  than  with  the  temperatnra 
of  the  coiintrf  when  they  grow. 

"       tremaU  L.     i 
Spftrgaruum  Tift<^T\t^  X.  "1     Qtiiet 

lucent  i  [  „d  riT. 

»  perfblistui  ^      era  of 

J  Eoiope. 


Jnnciu  eStinu  L, 


Triglochin  paliutn  Z.    Thia  specie* 

oc6iirs  ftlao  in  N.  America. 
Aliwwf^  Flautago  Zt*  ) 

Sagittaria  lagtttifotia  Z.         i 
Echinodonu  is  an  aquatic  tjpe  peculiar 

to  the  American  flora. 
Udora  ocddentallia  Furth.    NoriiieRi 

Gennanj. 
Valliineria  apiralis  L.   Lcmbaidj  and 

Lis    peendc4conii   L.     Mai^m   of 

wUen.    ETerjrwiieie. 
Jnnciu  efftuns  L. 
"      acnliflonu  Ekri. 
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Lake  Supbsior. 
Carezcrinita  Lmu 


EUBOPS. 

sembliog  Uioee  of  North  America 
which  are  howeyer  not  identieaL 


tentacnlata  MM. 
hjstricma  TTt^ 
Ocderi  Ehrh. 
intomescens  Rudge, 
retorsa  Schwr. 
Mtella  flexilifl  Agardh, 


M 


M 


4< 


M 


Fontmalis  antipyretica. 


Nitella  flexilis  Agardh.  Lake  of  Gen* 

eva. 
Fontinalis  antipjretica.    In  the  brooka 

of  the  Jora. 


It  seems  at  the  first  glance  to  be  a  contradiction  to  unite  in  a  separate  table 
the  aquatic  plants  of  the  lakes,  leaving  as  characteristic  of  the  subalpine  region 
the  aquatic  plants  of  the  peat-bogs.  That  is,  however,  not  the  case,  for  the 
peat-bogs  and  the  plants  which  form  them,  (the  peat-bogs  with  Sphagna  al 
least,)  never  descend  below  the  IHne  region,  which  they  follow  in  its  whole  ex- 
tent, whilst  lake  and  marine  plants  follow  the  shores  in  various  latitudes.  The 
fimner  being  of  course  under  the  direct  influence  of  the  temperature,  the  latter, 
on  the  contrary,  being  more  dependent  upon  the  moisture  of  the  soiL 

in.    American  plants  of  Lake  Superior ^  tohich  have  no  analogaus  repreienkh 
Hves  in  Central  Europe.* 

Sarracenia  purpurea  L, 
Hudsonia  tomentosa  NutL 
Rubus  Nutkanus  Mof. 

Fotentilla  fruticosa  L. 


] 


Comus  canadensis  Z. 


Trulj  American  t3rpe8. 

There  are  no  Rubus  of  the  type  of 
odoratus  and  nutkanus  in  Europe. 

Cultivated  in  the  gardens  of  Europe, 
where  it  succeeds  very  well  i& 
temperate  pliuns  and  in  the  moun- 
tains. 

A  charming  little  plant  of  which  we  find, 
no  other  analogue  in  Central  Eu- 
rope than  a  few  UmbellifersB,  £» 
their  general  form,  the  Buplevnima 
for  instance,  which  grow  in  the 
Sub  Alps.  But  Comus  suecica  L. 
is  its  strict  analogue  in  Northern 
Europe. 

*  BesidM  the  genera  which  haie  no  representativet  at  all  in  Central  Europe,  there 
tie  iereral  introduced  in  this  list  which  have  only  remote  analogues,  or  indeed,  real 
representatives ;  but  in  such  countries  of  the  Old  World  which  are  hi  distant  from 
the  mountain  chains,  the  vegetatioii  of  which  has  been  compared  here  with  that  of 
Lake  Superior. 


LAMM  strpaaiOB. 


DiernlU  trifida  Moenek, 
lEtchella  rep«ni  L. 
Coceopoa  lanceolate  £. 

Uolgedinin  leocophieuin  D.  C. 

Nabaltu  racemonu  Hook. 
Lobelift  Kalmii  L. 


IKandiemBi 
Uiiniiliu  ringeiu  L. 
Cutill«j&  cocdnea  S^. 


Trulj  American  t^rpea. 
This  gentu,  one  of  Uie  finert  t^  the 
Compoaitn,  ii  mnling  in  Europe. 
Cornel  Dear  the  Mulgedinm  alputDm  at 


Mptentrionalia  LmtB, 


Uonarda  fistaloea  L. 
Caljvt^lia  ipithanuea  Piir$k. 
.^mcTnmii  androsniaifalinin  L, 


J  wantiDg  in  Emope. 
The  Lobelia  are  not  namenMis  in  En- 
rope,  being  replaced  there  by  tbe 
Camponuln  and  Phyteumata,  of 
which  genera  the  fint  is  acanttty 
represented  in  America,  and  the 
second  not  alL 
[   Tmlj  American  ^peo. 

Bartiia  alfMoa  L.  Found  npon  die 
tughect  peaks  of  the  Junt,  is  (he 
nearest  relative  to  Castilleja  cocci- 
nea  in  Cential  Europe. 

Castilleja  pallida  L.,  closely  allied  to 
C.  septentrionalis,  occnn  OD  the 
K.  E.  confines  of  Bussi^ 


We  cannot  consider  this  plant  as  cor- 
responding to  the  Apocynam  Te- 
netam,  which  belongs  to  the  se»- 
■bores  of  the  Adriatic.  TheM 
two  spedes  differ  in  fbrm  and 
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Astaragalos  canadenflb  Z.     (Cotmop- 

oliie.) 
Trifolium  repens  L,    (Introduced?) 
Polentilla  anserina  L. 
Mentha  piperita  L,    (Introduced.) 

Galeopsis  Tetrahit  L,    (Introduced.) 
FhysaJiifl  viscoea  L, 


Corresponds  to  Astragalus  gljciphyllot 

L.    Equally  cosmopolite. 
Eyerywhere  in  Europe. 


t< 


Blitum  capitatum  L, 

Amaranthus  albus  L,    (Introduced.) 

Polygonum  dumetorum.  L. 


Mentha  piperita  L,  Everywhere  in 
Europe,  especially  in  the  plains. 

Everywhere  in  Europe. 

Corresponds  to  Physalis  Alkekengi  I»^ 
cosmopolite  like  the  Solanea  in 
general^  and  all  plants  which  al> 
tach  themselves  to'  man. 

Blitum  capitum  L,    In  Wallis. 

The  sands  oi'  Europe. 

Grows  in  Europe  in  diverse  latitudes. 


From  these  various  tables  it  is  easy  to  see  that  the  vegetation  of  the  northern 
shores  of  Lake  Superior  is  perfectly  similar*  to  the  subalpine  vegetation  of 
Europe,  at  that  zone  which,  in  the  Jura  for  instance,  extends  from  8,000  to 
8,500  feet,  and  which  in  the  Alps  extends  from  8,500  to  5,000  feet  Now 
removing  some  plants  of  the  lakes,  and  some  few  peculiar  American  types, 
the  subalpine  flora  remidns  in  its  integrity,  and  will  be  found  to  form  chiefly 
the  vegetation  about  the  northern  shores  of  Lake  Superior. 


SPECIAL  COMPARISON. 

Distributian  of  the  Trees  and  Shrubs  of  Switzerland  from  the  Plains 
to  the  Summit  of  the  Mountains j  compared  with  those  of  North 
America, 

As  it  is  easier  to  perceive  the  regular  order  of  succession  of  the 
dififerent  growths  which  follow  each  other  along  the  slope  of  a  moun- 
tsun,  and  to  determine  under  such  circumstances  the  precise  limits  of 
their  distribution,  than  to  ascert£un  the  natural  range  of  the  corres- 
ponding vegetation  northwards  over  extensive  tracts  of  land,  in  level 
countries,  I  shall  first  introduce  a  general  picture  of  the  arborea- 
cent  vegetation  of  the  Swiss  mountains,  before  I  undertake  to  show 
that  it  agrees  most  minutely  in  its  internal  arrangement  with  that  of 
the  lake  districts. 

The  vines  which  cover  the  mar^ns  of  the  Lake  of  Neuchatel,  1888 
feet  above  the  level  of  the  sea,  characterize^  of  coarse,  the  lower 
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ngiona,  wliich  we  call,  for  that  reason,  the  region  of  vmeTRrds.  The 
trees  wluch  are  cultivated  there,  the  mulberry,  peach,  apricot,  and 
even  the  fig  in  the  warmest  places,  are  all  exotic.  AH  fruits  of  the 
temperate  zone,  however,  succeed  there  perfectly  well,  and  among  the 
wild  trees  and  shrubs  which  characterize  this  zone,  we  find  especially 
Rubos :  Rubna  corylifolius,  Rubos  fniticosus  X.,  Rubns  tomentosos 
W. ;  some  Roses :  Rosa  pimpinellifolia  L.,  Rosa  eglanteriaX.,  Rosa 
llba  L. ;  the  Pyms  communis  L.,  the  Cratsegus  tonmnalis  L.,  Mea> 
{ulna  gennauica  £.,  and  Mespilus  eriocarpa  DC.  The  most  common 
ornamental  shrubs  which  are  cultivated  there  on  level  ground,  are 
the  Fhiladelphua  coronarius  and  the  Lilac,  which  we  find  as  far  as  the 
bwer  ralleya  of  the  Jura.  This  zone  is  almost  entirely  cultivated, 
and  has  few  indigenous  trees.  We  meet  now  and  then  with  foresta 
of  oak  trees  (Quercua  Robur.X.,)  and  of  chestnut  trees  (Gastanea 
Tesca)." 

Immediately  above  this  horizon,  at  an  elevation  of  some  hundred 
feet  higher,  from  1600  to  ITOO  feet  hegja  the  zone  of  oaks,  which 
Mcends  somewhat  into  the  valleys.  The  two  species  of  this  genus, 
the  Quercus  Robur  L.,  and  the  Quercus  ses^iliflora  8m.,  grow  in 
the  same  places ;  the  latter  ascends,  however,  a  little  higher,  and 
occurs  but  very  thinly,  it  is  true,  in  the  Yal  de  Ruz,  and  in  the 
Val  de  Travers.  On  the  slopes  of  the  Alps  it  ascends  1,500  feet 
higher,  especially  in  sheltered  valleys.  The  shrubs  and  trees  which 
follow    these  are   not  numerous,    (for    the    ve;^ot.ition    of  the    oak 
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Between  fhe  region  of  the  oak  and  tliat  of  the  beech,  we  have  at  a 
height  of  2,000  feet,  as  a  transitory  zone,  a  narrow  tract  characterized 
by  the  wild  cherry  tree  and  the  Pinus  sjlvestris,  which  is,  however, 
particularly  adorned  by  a  large  variety  of  shrubs.  To  this  xone 
belongs  in  the  first  place  the  linden  tree,  (Tilia  microphylla  Fl,  and 
Tilia  platyphylla  Scop.)  ;  three  maples,  (Acer  opulifolium  X.,  Acer 
platanoides  Z.,  and  Acer  campestre  Zr.)  ;  the  Evonymus  europseus  X., 
Cerasus  Padus  2>(7.,  Prunus  spinosaX.,  Crataegus  AriaX.,Mespilii8 
ozyacantha,  Lomccra  Periclymcnum  X.,  Sambucus  nigra  X.,  Comas 
mas  X.,  Comas  sanguinea  X.,  Yiscum  album  X.,  Ligustmm  vulgare 
L.,  Daphne  Cneorum  X.,  Populus  tremula  X.,  with  the  introduced  Mb- 
cuius  Hipocastanum,  which  succeeds  in  this  zone  better  than  anywhere 
else.  This  is  the  region  of  shrubs,  properly  speaking,  with  which  is 
mingled  the  beech  tree,  whose  zone,  however,  is  more  extended,  and 
ascends  in  the  Jura  to  3,500  feet,  and  to  4,000  feet  in  the  Alps. 

To  the  region  of  the  beech  tree,  which  extends  over  a  thousand 
feet  of  vertical  height,  from  2,500  to  3,500  feet,  belong  the  following 
shmbs : — Rhamnus  Frangula  X.,  Cytisus  Labumum  X.,  Rubus  saza- 
tUis  X.,  Rubus  caesius  X.,  Rubus  idaeus  X.,  Rosa  eglanteriaX.,  Rosa 
villosa  X.,  Rosa  canina  X.,  Rosa  rubiginosa  X.,  Crataegus  Amelaa- 
chier  X.,  Lonicera  Xylosteum  X.,  Sambucus  Ebulus  X.,  Daphne 
Mezereum  X.,  Daphne  alpina  X.,  Daphne  laureola  L.,  Ulmas 
oampestris  X.,  Corylus  Avellana  X. 

The  re^on  of  the  pines  or  Coniferae  extends  from  3,500  feet  to 
4,500  feet  in  the  Jura,  and  to  6,000  feet  in  the  Alps.  It  is  well 
characterized  in  its  lower  and  middle  parts,  where  we  find  Fraz- 
inus  excelsior  X.,  Abies  excelsa  2>(7.,  Abies  pectinata  DC,  Junipems 
communis  X.,  and  in  the  higher  part  the  Pinus  Cembra  X.,  Pinus 
Pumilio  Clu9^  Larix  europaea  DC.  In  this  zone  live  the  Betula  alba 
X.,  Betula  pubescens  Ehr.^  and  Betula  nana  X.,  and  some  bushes 
which  never  leave  it,  the  Ericineae  especially ;  Yaccinium  Myrtillus 
X.,  Vaccinium  uli^osumX.,  Yaccinium  Oxycoccos  X.,  Yaccinium 
Yitis-idaea  X.,  Andromeda  polifolia  X.,  Arbutus  Uva-ursi  X.,  Arbu- 
tus alpina  X.,  Pyrola  rotundifolia  X.,  Pyrola  minor,  X.,  Pyrola  chlor- 
antha  Sn.^  Pyrola  secunda  X.,  Pyrola  umbellata  X.,  Pyrola  uniflora 
X.,  Linnaea  borealis  X.,  Lonicera  alpigena  X.,  Lonicera  caerulea 
X.,  Rosa  rabrifolia  WUld.^  Rosa  alpna  X.,  Rhamnus  alpinus,  X., 
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and  in  the  higher  parts,  Cratiegus  ChainsmeBpilus  Z.,  Azalea  pro- 
cnmbens  X.,  Empetrum  Digrum  X.,  Acer  pneudoplatanus  X. 

Above  all  these  we  meet  already  in  the  Jura  the  Rhododendrons 
and  tha  Salix  herbacea,  which  belong  tnil;  to  the  alpine  fiora  char 
acterised  by  all  those  bandsome  plants  covered  with  a  light  cotton 
down,  which  we  find  along  the  margin  of  the  glaciers  in  the  Alps, 
and  as  high  as  tbe  uppermost  limit  where  all  Vegetation  ceases  some- 
what suddenly,  at  a  level  of  aboat  8,000  feet  above  tbe  level  of  the 
sea. 

Tree$  of  the  Lake  Superior  Region. 

We  may  place  at  about  40°  northern  latitude  the  zone  of  vegeta- 
tion, which  in  America  corresponds  to  tbe  upper  limit  of  the  cultiva- 
tion of  the  vine,  as  we  observe  it  on  the  banks  of  the  Swiss  lakes. 
At  about  this  latitude  the  family  of  the  Magnoliaceee  dies  out,  though 
we  may  still  meet  tbe  Magnolia  glauca  in  tbe  swamps,  as  far  as  the 
48°  \.  lat.,  and  though  tbe  tulip  tree  still  flouriahcs  there.  This  is 
also  tbe  northern  limit  of  tbe  Anonaceie,  Melastomaceee,  Cactacete, 
Santalacete,  and  Liquidambar  ;  and  though  in  Europe  we  have  no 
representatives  of  these  families,  it  is  easy  to  perceive,  on  reflecting 
upon  the  examples  just  mentioned,  that  the  limits  of  vegetation  under 
oon«deration  are  natural,  and  correspond  to  each  other,  though 
characterized  in  tbe  two  continents  by  different  pluits.  Again,  the 
numerous  species  of  wild  vines  which  America  produces,  although 
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on  its  northern   borders,  where  we  find  so  great    a  variety  of 
species    belonging  to    the   genera,   Gelastrus,    Cratsegos,    Bibes, 
Comus,  Hamamelis,  Yaccinium,  Kaimia,  Khodora,  Azalea,  Bho- 
dodendrum,  Andromeda,  Clethra,  Viburnum,  Gephalanthus,  Prinos, 
Dirca,  Geltis,  &;c.    I  shall  only  add,  that  in  the  latitude  under 
which  the  St.  Lawrence  winds  its  course  from  the  great  Canadian 
lakes,  and  takes  a  more  independent  course  north-eastwards,  we 
perceive  already  great  changes  in  the  growth  of  trees.   About  Niag- 
ara, or  rather  somewhat  farther  north  along  the  northern  shores  of 
Lake  Ontario,  and  the  hills  which  rise  above  Toronto,  the  following 
species  begin  to  disappear :  Sassafras  officinale,  (I  have  not  seen  this 
species  north  of  Table  Rock,)  Juglans  nigra  and  cinerea,  Carya  alba 
and  amara,  Gastanea  americana,  Quercus  alba  and  Castanea,  Pla- 
tanus  occidentalis,  Tilia  americana,  (this  species  occurs,  however, 
as  far  north  as  Sturgeon  Bay,  on  Lake  Huron,)  Rubus  odoratus. 
Though  the  Beech  is  extensively  distributed  among  the  forests  of  this 
zone,  we  cannot  but  be  struck  with  their  splendid  growth  further  north, 
where  the  Elm,  Red  Oak,  Hornbeam,  Hop-hornbeam,  several  species 
of  Birches,  various  Maples,  Ashes,  Wild  Cherries,  &;c.,  &;c.,  more 
or  less  mixed  with  Coniferse,  form  the  most  beautiful  forests  of  the 
temperate  zone,  particularly  remarkable  for  their  diversified  shades 
of  green  and  dark  foliage,  and  which  almost  imiformly  cover  the 
ground  along  the  shores- of  the  Great  Lakes  as  far  as  Lake  Superior, 
the  Coniferae  gradually  coming  in  in  a  larger  proportion  to  the  suc- 
cessive exclusion  of  the  trees  with  deciduous  leaves.    As  soon  as  we 
reach  Mackinaw  we  find  the  Beech  has  almost  entirely  disappeared, 
or  become  so  dwarfish  as  no  longer  to  be  a  handsome  tree,  while 
Ostrya,  Carpinus,  Betula  populifolia,  Quercus  rubra,  and  indeed  all 
Cupuliferse  are  entirely  gone,  and  the  Canoe-Birch,  the  Black  Ash, 
with  Pinus  balsamifera,  alba,  nigra,  Larix  americana,  Pinus  Strobus, 
Sorbus  americana,  and  some  Poplars  on  the  lake  shore,  form  the  mass 
of  forests,  with  a  few  low  shrubs  among  them,  such  as  Arctostaphylos 
Uva-ursi,  Yaccinium,  Chiogenes,  &;c.     This  zone,  which  corresponds 
to  the  horizon  of  Pines  in  the  Jura,  extends  all  along  the  northern 
shores  of  Lake  Superior.      North  of  Fort  William  are  extensive 
forests  of  Pinus  Banksiana,  with  Pinus  resinosa  and  Strobus.    We 
noticed  no  Cupuliferse  beyond  Batcheewauaung  Bay,  and  we  learnt 
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that  bat »  feir  dwwfish  Bed  Oaks  uo  seen  ia  the  IsUod  of  Hiohip- 
ootiiL ;  bat  the  Elm  ia  stall  handsome  about  Fort  William,  tboogb  it  'a 
jwj  scarce  in  other  parts  of  the  northern  shores. 

The  shores  of  Nipgon  B&y,  the  northernmost  point  we  visited,  are 
oorered  with  Fine  forests,  with  a  few  Ashes  and  Maples,  and  here  and 
there  a  Sorbos  americana  among  them.  At  this  latitude,  the  49°, 
we  had  therefore  not  yet  reached  the  zone  of  the  true  aljoae  veget*- 
tion,  and  remwned  for  tlie  whole  ezteat  of  our  journey  within  the 
Knuts  of  the  snb^liune  flora. 

The  highest  point  which  we  visited,  the  summit  of  a  mountain  upon 
St.  Ignace  laknd,  which  we  cidled  Mount-Cambndge,  afibrded  the 
following  harvest  for  our  herbarium : — Abies  balsamea,  Abies  alba, 
Betnla  papyracea,  AInus  viridis,  Sorbus  americana,  Amelanchier 
oaoadenffls,  Acer  montanum,  Diervillea  tiifida,  Sambucus  pabeos, 
Khus  Toxicodeadrum,  Vaccinium  nliginosnm,  Corjlos  rostrata,  lin- 
i|»a  borealis,  Comas  caoademus,  Spirsea  opnlifolia,  Saliz,  Cory- 
dilis  glauoa,  Epilobiom  anguslafoUum,  FolygoDum  ciliare,  Meiam- 
j^rum,  Clintonia  borealis,  Stereocanlon  paschale,  Qyrophora  lursata, 
CUadonia  pyxidata,  aod  ran^erina,  Farmelia  taliacca  and  Sphagnum 
acalofolium. 

From  this  list  it  is  obvious,  that  even  a  thousand  feet  of  height 
mil  introduce  very  slight  differences  in  the  vegetation  of  these  re- 
^ons.  For,  though  Mount  Cambridge  is  about  a  thousand  feet  above 
tho  level  of  tho  lute,  its  wliok'  slope  [a  covi;red  with  tho  same  vege- 
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lake,  and  does  not  form  an  exception  to  the  law  of  distribution,  and 
change  of  the  character  of  vegetation  in  the  interior  of  continents,  upon 
the  slopes  of  high  mountains ;  for  we  have,  even  a  few  degrees  farther 
south,  in  the  same  continent,  a  striking  example  of  the  fixity  of  these 
laws,  in  the  White  Mountains,  which  are  sufficiently  distant  from  the 
seashore,  and  not  surrounded  by  any  large  sheet  of  fresh  water,  so 
that  the  zones  of  vegetation  are  very  well  marked  on  their  slopes, 
and  can  be  traced  in  gradual  succession  beyond  the  range  of  the 
Mountains  proper  to  the  level,  where  the  vegetation  has  the  char- 
acter which  distinguishes  it,  in  this  latitude,  near  the  level  of  the  sea. 

In  the  vicinity  of  the  White  Mountains,  the  changes  of  vegetation 
are  rather  conspicuous,  owing  to  their  gradual  elevation  above  the 
surrounding  flat  country,  and  also  to  the  more  sudden  rise  of  several 
of  their  peaks.  We  no  sooner  begin  to  ascend  the  head  waters  of 
the  Connecticut  valley  towards  Littleton,  than  the  forest  vegetation 
be^ns  to  assume  a  different  character  from  what  it  has  lower  down  in 
the  main  valley  nearer  the  sea.  Juglans  cincrea  and  Garya  porcina 
disappear  in  that  village.  The  oaks  also  arc  fewer  and  smaller. 
The  mountain  maple,  which  is  not  found  below,  here  makes  its 
appearance.  The  following  trees  may  be  seen  between  Windsor  and 
Littleton  :  —  Abies  Canadensis,  Pinus  strobus.  Thuya  occidentalism 
Larix  Americana,  Platanus  occidentalis,  Fagus  ferruginea,  Compto- 
nia  asplenifolia,  Betula  populifolia,  B.  lenta,  6.  excelsa,  B.  papy- 
racea,  Quercus  alba,  Q.  rubra,  Q.  bicolor,  Ulmus  Americana,  Gar- 
pinus  Americana,  Ostrya  Yirginica,  Fraxinus  alba,  Fopulus  tremu- 
loides,  Tilia  Americana,  Acer  saccharinum,  A.  montanum,  A.  Penn- 
sylvanicum.  The  chestnut  has  already  disappeared  ^t  Windsor, 
where  the  height  above  the  level  of  the  sea  is  throe  hundred  feet. 

From  Littleton,  eight  hundred  and  thirty  feet  above  the  sea,  to 
Fabyan's,  which  is  fifteen  hundred  feet,*  we  notice  Abies  alba, 
A.  balsamifera,  A.  Canadensis,  Pinus  strobus,  Larix  Americana, 
Tilia  Americana,  Fraxinus  alba,  Acer  saccharinum,  A.  monta- 
num, A.  Fennsylvanicum,  Ulmus  Americana,  Sorbus  Americana, 
Betula  excelsa,  B.  papyracea,  B.  populifolia,  Alnus  incana,  Gomp- 

*  This  and  the  foUowing  measuiet  were  mtcertained  barometrioaUy  by  FlrofeMor 

A.  QuTot. 
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t<Hua  asi^enifolia,  kc.  The  Capoliferse  have  disappeared ;  Piaos 
ri^da,  also,  is  no  longer  observed,  and  thus  vegetation  continuee 
from  Fabjan'a  to  a  level  of  two  thousand  and  eighty  feet,  where 
the  pine  vegetation  forms  the  larger  proportion  of  the  features  of  the 
forest. 

This  height  of  two  thousand  and  eighty  feet  is  a  very  natural 
level  in  the  chain  of  the  White  Mountains,  and  especially  on  the 
slope  of  Mount  Wuhington.  It  indieates  the  horizon  where  the 
dope  bc^DS  to  be  much  steeper,  and  where  the  variety  of  trees 
combined  in  the  forests  is  greatly  reduced ;  for  above  this  level  to 
the  height  of  four  thousand  three  hundred  and  fifty  feet  we  may  say 
tiiat  the  vegetation  consists  entirely  of  Abies  alba  and  balsamea  and 
Betula  oxeelsa  and  papyracea,  which  grow  gradually  more  and  more 
stunted,  till  at  the  height  of  four  thousand  three  hundred  and  fifty 
feet,  those  species  even,  which  form  tall,  splendid  trees  one  or  two 
thousand  feet  lower,  appear  here  as  mere  shmbs,  low  bushes,  with 
crooked  branches  so  interwoven  as  almost  entirely  to  hedge  up  the 
way,  excepting  in  places  where  a  bridle-path  has  been  cut  through. 

Above  this  level  the  mountain  is  naked,  and  many  fine  plants  make 
their  appearance  which  remind  ns  of  the  Flora  of  Greenland,  and 
many  of  which  grow  on  the  northern  shores  of  Lake  Superior,  such 
U  Arenaria  Grcenlandica,  Vacciniom  ceesptosum,  uliginosum,  &c. 

The  summit  of  the  mountain,  at  the  height  of  six  thousand  two 
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belong  originally  to  both  hemispheres,*  but  were  introduced  into 
America  since  the  settlement  of  Europeans  in  this  part  of  the  world, 
many  of  which,  though  foreigners,  have  spread  so  extensively,  as 
to  be  generally  considered  as  natives  of  this  country.  But  if  we 
carefully  examine  their  distribution,  we  soon  perceive  that  they  follow 
everywhere  the  tracks  of  civilization,  and  occur  nowhere  except  in 
those  districts  and  in  those  soils  where  the  hands  of  white  men  have 
been  at  work.  In  such  localities,  however,  they  have  almost  com- 
pletely replaced  the  native  weeds,  which  have  disappeared  before 
them  as  completely  as  the  Indian  tribes  have  disappeared  before  the 
pressing  invasion  of  the  more  civilized  nations.  These  plants  are 
chiefly  such  as  occur  in  Europe  by  the  road-sides,  or  near  the^habitar 
tion  of  man,  and  which  to  a  certain  degree  may  be  considered  as  sat- 
ellites of  the  white  race.  Their  occurrence  is  particularly  striking 
along  the  new  lines  of  railroads,  where  they  settie  almost  as  soon  as 
the  tracks  are  marked  out,  and  increase  in  a  few  years  so  rapidly 
within  the  enclosure  of  the  roads,  as  to  suppress  the  primitive  vegetar 
tion  almost  completely,  with  the  exception  of  a  few  hardy  natives 
which  resist  the  new  invaders.  Several  of  these  plants  occur  natur- 
ally, in  America,  in  more  northern  latitudes.  Nevertheless,  I  have 
no  doubt  that  in  most  cases  they  were  introduced  into  the  more 
temperate  and  cultivated  latitudes  from  Eitrope,  rather  than  from 
their  northern  residence  in  America. 

The  following  list  of  these  plants  was  chiefly  made  from  an 
examination  of  the  railroad  tracks  between  Boston  and  Salem,  in 
company  with  that  liberal  cultivator  of  botany,  Hon.  John  A.  Lowell, 
and  also  from  materials  collected  during  an  excursion  made  with 

*  I  do  not  wish  by  this  remark  to  be  understood  as  intending  to  deny  the  identity  of  any 
native  plant  in  the  temperate  zone  of  Europe  and  America.  I  know  that  many  speciei 
which  occur  Tery  far  north,  and  are  there  truly  identical  in  both  continents,  are  also 
found  among  the  plants  of  the  temperate  sone  on  the  two  sides  of  the  Atlantic ;  but 
there  stiU  remains  a  large  number,  the  identity  of  which  ought  to  be  ascertained  by 
direct  comparison  of  authentic  specimens  from  the  two  continents,  before  it  can  be 
finally  admitted  that  there  is  no  specific  difference  between  them.  As  such,  I  may 
mention  Hepatica  triloba.  Geranium  Robertianum,  Oxalis  Acetosella,  Spiraea  Aruncus, 
Circeea  lutetiana,  Calystegia  sepium,  Agrimonia  Eupatoria,  Majanthemum  bifolium, 
and  many  aquatic  plants.  The  identity  of  these  with  European  species  seems  to 
me  the  more  questionable,  as  the  freshwater  animals,  the  fishes,  moUusks  and  iiiMOt* 
difier  spedficaJly  throughout 
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tlie  same  geatleman  to  Nmg&ra  Falls  and  tiie  White  Mountiuns. 
The  European  weeds  which  are  limited  to  cultivated  ground,  aa 
Lychnis  Githago,  Centaurea  cyaneus,  are  entirely  omitted  in  this 
Ust,  as  well  as  plants  escaped  &om  gardens,  which  are  found  only 
occasionally,  in  an  apparently  wild  condition,  in  the  United  States, 
as  Abntjlon  Aviceanse,  Althsaa  officinalis,  &c. 


Cerastium  Tnlgatnm. 

BbddiicdIue  ftcria. 

Spergalft  ftrrcDus. 

bulbonu. 

Sclenmtbtu  umutu.^ 

Berberidece. 

PortwdCQ^tx 

Berberia  Tulgaria. 

Mtivaeeas, 

Papaveraeea. 

Geranie/x. 

Fumariacta. 

Erodinm  cicutarium. 

Foinaiia  officinaliB. 

Crvdfera. 

Trifolinm  piatenae. 

Kattorliam  officinale. 

Iiepidium  rudeiale.    Often  Bide  by  "         repens. 

fide  with  Lepid.  TirginiaDom.  "         procumbena. 

Barbarea  ynlgaris.  Medicago  lupulina. 

Sisjrmbrimn  officinale.  Vicia  sativa. 


VEQETATIOIT  07  THE  NORTHERN  SHORES. 


189 


Valerianect* 
Fedia  olitoria. 

Composka, 
Tossilago  Farfara. 
Inula  Helcnium. 
Achillaea  millefolium. 
Xanthium  strumarium. 
Leucanthemnm  vulgare. 
Tanacetum  vulgare. 
Lappa  major. 
Cichorium  Intybus. 
Leontodon  autumnale. 
Maruta  cotula. 
Anthemis  arvensis. 
Taraxacum  Dens  Leonis. 
Senecio  vulgaris. 
Sonchus  oleraceus. 


u 


arvensis. 


PlantciginecB, 
Flantago  major. 

lanceolata. 


<t 


Primulacect, 
Anagallis  arvensis. 

ScrophularinecB. 
Linaria  vulgaris. 
Verbascum  Thapsus. 
Veronica  officinalis. 

"         serpyllifolia. 

"         arvensis. 

•*         agrestis. 

LabiatcR. 
Lycopus  Europaeus. 
Nepeta  Cataria. 
Leonurus  cardiaca. 
Prunella  vulgaris. 
Origanum  vulgare. 
Clinopodium  vulgare. 
Lamium  amplexicaule. 
Galeopsis  Tetrahit 
^        Ladanum. 


Marrubium  vulgare. 
Ballota  nigra. 

Borraginece. 
Echium  vulgare. 
Lycopsis  arvensis. 
Symphytum  officinale. 
Lithospcrmum  officinale. 

"  arvense. 

Echinospermum  Lappula. 
Cynoglossum  officinale. 

ConvolvulacecR. 
Convolvulus  arvensis. 

SolanecR, 
Solanum  Dulcamara. 

"         nigrum. 
Datura  Stramonium. 
Hyoscyamus  niger. 

OleacecB. 
Ligustrum  vulgare. 

ChenopodiacecR. 
Chenopodium  album. 
Agathophytum  Bonus-Henricus. 

PolygonecB, 
Polygonum  Hydropiper. 
aviculare. 
Convolvulus. 
**  Persicari^ 

Rumex  AcetoseUa. 
''  obtusifolius. 
"      crispus. 

^  UrticacecB, 

Urtica  urens. 
"      dioica. 

Euphorbiacecb. 
Euphorbia  helioscopia. 
"  platyphylla. 

«*         Peplua. 


(( 


u 
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Oramaea. 
Alopecums  pratenaig. 
Phteum  prateose. 
AgrMtis  canina. 
"        Tulgaris. 


Cynodon  Dsctylon. 
Dactylb  gtomerala. 
Foa  pratenos. 

Featuca  dDriiucoIa. 

"  prateosis. 
Bromm  secalinuB. 
Tridcum  repeoi. 


Lolinm  pereone. 
AirheDatbenun  elatiiu. 
Holcus  lanatua. 
Anthoxanthum  odoratom. 
'  Paniciim  Crua-galli. 
Setaria  Tiridis. 


It  U  still  a  question  whether  all  these  plants  originate  from  Europe,  as  manf 
of  them  occur  there  in  the  Bame  circumstances  as  in  this  continent,  under  the 
immediate  influence  of  agricnltural  improvements,  and  might  have  folloired  the 
Caucauan  race  of  men  from  farther  cost,  in  his  migradons  over  the  temperate 
£one  of  Europe.  Tarioos  other  remarks  respecting  the  vegetation  of  this  con- 
tinent may  be  fbuod  above,  in  the  course  of  the  NarratiTe,  pp.  10,  13,  19,  89. 
Many  interesting  remarks  upon  the  foreign  vegetation  of  this  continent  may 
also  be  gathered  in  Ealm'i  Traveb  in  North  America.  Quite  a  number  of 
European  insects  have  also  been  introduced  into  this  country  with  those  plants, 
among  which  I  may  mention  some  showy  butterflies,  as  Vanessa  atalanta,  Car- 


III. 

CLASSIFICATION    OF   ANIMALS   FROM   EMBRYONIC 

AND  PALEOZOIC  DATA. 


For  several  years  I  have  been  in  the  habit  of  illustrating,  in  my 
public  lectures  and  elsewhere,  principles  which  have  not  yet  been 
introduced  in  our  science,  and  to  which  I  feel  it  my  duty  to  call 
attention  in  a  more  formal  manner  on  this  occasion,  as  during  our 
excursion  we  had  several  opportunities  to  discuss  them  at  length. 
These  remarks  will  form  an  appropriate  introduction  to  the  lists  of 
the  animals  found  about  Lake  Superior,  which  are  ^ven  below. 

The  principle  which  has  regulated  our  classifications  for  the  last 
half  century,  is  that  which  Cuvier  worked  out  by  his  anatomical 
investigations ;  I  mean  the  arrangement  of  the  whole  animal  kingdom 
according  to  the  natural  affinities  of  animals  as  ascertained  by  the 
investigation  of  their  internal  structure.  This  fruitful  principle, 
applied  in  various  ways,  has  produced  a  series  of  classifications, 
agreeing  or  difienng  more  or  less  in  their  outlines,  but  all  resting 
upon  the  idea,  that  a  certain  amount  of  anatomical  characters  may 
be  easily  ascertained,  expressing  the  main  relations  which  exist  natu- 
rally among  animals,  and  affording  a  natural  basis  for  classification. 
Structure,  therefore,  internal  as  well  as  external,  is,  according  to  the 
principles  of  Cuvier,  the  foundation  of  all  natural  classifications ;  and 
undoubtedly  his  researches  and  those  of  his  followers  have  done  more, 
in  the  way  of  improving  our  natural  methods,  than  all  the  efforts  of 
former  naturalists  put  together ;  and  this  principle  will  doubtiess 
regulate,  in  the  main,  our  farther  efforts. 

Nevertheless,  so  much  is  left  in  this  method  to  the  arbitrary  deci- 
sion of  the  observer,  that  it  would  be  in  the  highest  degree  desirable 


192  LAEB   BXTPEBIOB. 

to  have  some  principlo  by  which  to  regulate  the  internal  details  of 
the  edifice. 

We  may  indeed  form  natural  divisions  umply  &om  Btructural  evi- 
dence, bring  together  all  fishes  as  they  agree  in  the  most  important 
detfuls  of  their  structure,  and  combine  all  reptiles  into  one  class,  not- 
withstanding the  extreme  differences  in  their  external  form.  We  may 
also  recognize  the  true  affinity  of  whales,  and  bring  tbedi  together 
with  other  Mammalia,  notwithstanding  their  aquatic  habits  and  their 
fish-like  form ;  we  may  even  subdivide  those  classes  into  inferior 
groups  upon  structural  evidence,  and  thus  introduce  orders,  like  the 
Qoadrumana,  Camivora,  Kodentia,  Ruminantia,  &c.,  &c.,  among 
Mammalia.  Bat  we  are  at  once  at  a  loss  how  to  determine  the  relative 
value  of  those  groups,  and  to  find  a  scale  for  the  natural  arrange- 
ment of  fiirther  subdivisions.  After  having,  for  example,  circum- 
scribed the  Carnivorous  Mammalia  into  one  natural  family,  bow  are 
we  to  group  the  minor  divisions  like  that  of  the  swimming  Camivora, 
the  Plantigrada  and  the  Digitigrada ;  or,  after  circumscribing  the 
reptiles  into  natural  groups  like  those  of  Chelonians,  Saurians, 
Ophidians  and  Batrachiaus,  bow  shall  we,  for  instance,  arrange  the 
various  types  of  Batracbians  ?  To  those  who  have  been  familiar 
with  our  proceedings  in  all  these  attempts,  it  must  be  evident  that 
the  grouping  of  our  subdivisions  has  been  almost  arbitrary  and  en- 
tirely left  to  our  deciKon  without  a  regular  guide.  We  have,  it  is 
tme,  subdivided  the  Batracbians  into  the  more  fish-like  forms  which 
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retaining  of  the  gUs  indicates  a  lower  position  than  their  disap- 
pearance. * 

Of  course,  in  the  outset,  we  do  not  find  sufficient  data  to  trace  this 
arrangement  throughout  the  animal  kingdom,  and  to  make  the  prin- 
ciple which  I  have  just  mentioned  the  ruling  law  of  nice  classical 
arrangement.  But  until  such  sufficient  knowledge  is  acquired,  let  me 
show  that  mj  principle  does  in  fact  apply  to  all  classes  of  the  animal 
Idngdom,  and  will  at  once  contribute  to  improve  all  their  subdivisions. 
Among  Mammalia,  for  example,  we  shall,  continue  to  ^ve  the  aquatic 
carnivorous  animals  a  lower  position  among  Gamivora,  but  no  onger 
simply  because  they  are  aquatic,  but  because  they  are  webfooted,  as 
the  webfoot  is  the  earlier  form  of  the  limbs  in  all  Mammalia  whose 
embryonic  development  has  been  traced.  We  shall  be  led,  for  sunilar 
reasons,  to  deny  the  bats  the  high  position  which  has  been  assigned 
to  them,  and  to  combine  them  closer  with  the  Insectivora.  We  shall 
separate  the  manatees  from  their  present  relations  and  combine  tiiem 
with  tapirs,  elephants,  &c.,  as  they  are  rather  webfooted  Pachy- 
derms, than  true  Cetaceans.f 

*  These  yiews  were  fully  illustrated  in  a  series  of  twelve  lectures  upon  Comparative 
Embryology,  deliyered  before  the  Lowell  Institute  during  the  last  winter,  and  reported 
for  the  Daily  Eyening  Traveller,  and  afterwards  published  as  a  separate  pamphlet. 

t  These  aphorisms  will  be  justified  by  a  more  elaborate  illustration  of  the  peculiar 
changes  which  the  limbs  of  Mammalia  undergo  during  their  embryonic  growth,  as  far 
as  I  have  been  able  to  trace  them,  in  various  animals.  It  may  suffice,  for  the  present, 
for  me  to  say  here,  that  in  all  young  embryos  of  Mammalia  which  I  have  recently  had 
an  opportunity  to  examine,  I  have  found  the  extremities  arising  as  oblong  tubercles, 
flattened  at  their  extremities,  spreading  more  and  more  into  the  form  of  hemispherical 
paddles,  in  which  the  changes  in  the  cellular  growth  gradually  introduce  differences 
upon  the  points  where  the  fingers  are  to  be  developed.  But  for  a  longer  time  they  re- 
main combined  in  a  common  outline,  and  the  microscopic  structure  of  the  tissues  alone 
indicates  the  points  of  growth ;  and  even  after  the  fingers  have  been  fully  sketched  out, 
they  remain  for  a  certain  time  united  by  a  common  web,  which  is  successively  reduced 
as  the  fingers  grow  longer  and  thicker. 

It  is  very  remarkable  how  uniform,  and  indeed  how  identical  in  form  and  structure  the 
anterior  and  posterior  extremities  are  in  the  beginning,  whatever  may  be  the  difference 
at  a  later  period  of  growth.  Thus,  for  instance,  there  is  not  the  slightest  difference  be- 
tween the  anterior  and  posterior  extremities  of  the  bat,  in  the  early  stages  of  develop- 
ment. The  wing  is  then  a  very  short  limb,  terminated  by  a  flat,  webbed  paddle,  of  a 
semicircular  form,  identical  in  development,  size  and  form  with  the  hinder  extremity, 
and  differing  in  no  respect  from  the  appearance  of  the  hand  and  foot  in  young  human 
embryos,  or  in  embryos  of  cats,  dogs,  squirrels,  hares,  rabbits  and  pigs,  and  bearing 
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Among  birda  we  aball  also  av^  onrselTes  of  the  discoreiy  I  made 
last  year,  that  embryos  of  birds  have  web-feet  and  web-wings,  and  no 
longer  coneider  PaJmipedes  aa  forming  a  natural  group  by  thetseelvea, 
bat  allow  the  poasibilitj  of  having  several  natural  groups  of  birds, 
beginning  each  with  web-footed  forms.  Every  one  who  is  conversant 
vitii  the  natural  hiatory  of  birds  must  have  been  struck  with  the  great 
^versity  of  features  in  birds  united  in  our  systems  under  the  head 
of  Palmipedes.  Taking  all  birds  together,  we  hardly  notice  among 
them  greater  differences  than  those  which  eidat  between  the  varions 
bmilies  of  Palmipedes,  which  are,  confessedly,  brought  together  upon 
no  other  character  than  the  webbed  form  of  their  feet ;  though  among 
tliem  we  have  birds  of  prey,  such  as  the  guUs,  and  others,  which 
seem  to  stand  by  themselves  unconnected  and  without  any  analogy 
with  any  other  family,  auch  as  the  swans,  geese,  and  ducks ;  and 
agam,  the  pelicans  and  the  genera  allied  to  them,  and  also  the  divers. 
It  can  hardly  be  understood  why  birds  so  widely  different  should  be 
brought  together ;  and  indeed,  their  reumon  would  long  ago  have 
been  given  up,  had  it  not  been  for  the  difficulty  of  finding  characters 
to  separate  them,  and  for  the  strong  impression,  that  the  similarity 
of  the  structure  of  their  feet  should  overrule  the  other  characters. 

But  now,  ranee  it  is  known  that  birds  of  the  moat  heterogeneoos 
character  in  the  structure  of  their  legs,  in  their  adult  form,  have, 
when  very  young,  identical  legs,  whether  they  belong  to  the  type 
of  liaivks,  i-ir  U-  tluL  of  (.•nnvi',  or  lu  lli:]!:  nf  .-|,^innw^.  nr  to  tliatof  S' 
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repeat,  in  the  same  class,  the  characteristic  changes  which  are  pecth 
liar  to  the  whole  family,  to  require  any  further  argument  to  show  that 
Palmipedes  are  not,  necessarily,  a  natural  division  ;  and  though  we 
may  fail  for  the  present  in  rearranging  the  families  of  this  class  into 
natural  orders,  I  trust  after  these  remarks,  more  importance  will  yet 
be  attached,  and  more  attention  paid  in  future,  to  the  fact  that  Pal- 
mipedes, as  they  are  now  characterized,  have  very  different  types  of 
wing^  and  biUs.  I  have,  for  my  own  part,  been  strongly  impressed 
with  the  resemblance  which  exists  between  gulls  and  firigate  birds, 
and  the  birds  of  prey,  of  the  hawk  and  vulture  families,  in  which  the 
toes  are  by  no  means  so  completely  distinct  as  they  are  among  other 
birds.  And,  far  from  considering  birds  of  prey  as  the  highest  family 
among  birds,  I  would  only  consider  them  as  highest  in  the  series 
which  includes  simultaneously  Procellaridae  and  Laridae.  Whether 
the  family  of  pelicans  belongs  to  this  group  or  not,  I  am  not  prepared 
to  say  ;  but,  at  all  events,  the  fact  of  their  preserving  their  four  toes 
in  one  continuous  web  shows  them  to  rank  lowest  among  birds. 

Again,  among  reptiles  there  will  no  longer  be  a  foundation  for 
any  arrangement  resting  merely  upon  impressions ;  thus  the  terres- 
trial turtles  will  stand  higher  than  the  freshwater,  and  these  again 
higher  than  the  marine ;  and  among  Patrachians,  which  are  best 
known  in  their  embryology,  we  can  already  arrange  all  the  genera 
in  natural  series,  taking  the  metamorphosis  of  the  higher  as  a 
scale,  and  placing  all  full-grown  forms  in  successive  order,  accord- 
ing to  their  greater  or  less  resemblance  to  these  transient  states. 
Even  the  relative  position  of  toads  and  fi^gs  may  be  settled  with 
as  much  internal  evidence  as  any  other  question  of  rank  in  wider 
limits,  merely  upon  the  difference  of  their  feet. 

In  my  researches  upon  fossil  fishes  I  have  on  several  occa- 
sions alluded  to  the  resemblance  which  we  notice  between  the 
early  stages  of  growth  in  fishes,  and  the  lower  forms  of  their  families 
in  the  full-grown  state,  and  also  to  a  similar  resemblance  between  the 
embryonic  forms  and  the  earliest  representatives  of  that  class  in  the 
oldest  geological  epochs ;  an  analogy  which  is  so  close,  that  it  involves 
another  most  important  principle,  viz.,  that  the  order  of  succession  in 
time,  of  the  geological  types,  agrees  with  the  gradual  changes  which 
the  ftnimala  of  our  day  undergo  during  their  metamorphosis,  thus 
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^ving  OB  uifetiier  gtudo  to  the  manifbld  relations  which  exist  among 
animab,  alloiring  us  to  ayail  ourselres,  for  the  purpose  of  classificatioD, 
of  the  facts  deiired  from  the  development  of  the  whole  animal  king- 
dom ID  geolo^cal  epochs,  as  well  as  the  development  of  individual 
Bpeciea  in  our  epoch.  Bat  to  this  most  fhutliil  principle  I  shall  have 
hereafter  an  opportunity  of  ag^  calling  attention. 

At  present  there  is  some  doubt  among  zoolo^ts,  as  to  the  respect- 
ive posItJOQ  of  the  classes  of  worms,  insects  and  Gmstacea,  emae 
placing  the  Crustacea,  and  osiers  the  insects  uppermost.  Embryooio 
data  may  afford  the  means  of  settling  this  question ;  we  need  only 
remember  the  exten^ve  external  changes  which  insects  undergo  from 
their  earliest  age,  and  the  many  stages  of  structure  through  which 
tliey  pass,  whilst  Crustacea  are  less  polymorphous  during  the  different 
periods  of  their  life,  and  never  obtiun  an  aerial  respiration,  but 
breathe  through  life  with  gills,  which  many  larvie  of  insects  cast  before 
they  have  accomplished  their  metamorphoses,  to  be  satisfied  that  the 
affinity  between  Crustacea  and  worms  is  greater  than  between  worms 
and  insects,  especially  if  we  consider  the  extraordinaiy  forms  of  some 
parasitic  types  of  the  former.  As  soon  as  the  higher  rank  of  insects 
among  Articulata  Is  acknowledged,  many  important  relations, -which 
remua  otherwise  concealed,  are  at  once  brought  out.  The  whole 
type  of  insects  in  its  perfect  condition,  contfuns  only  aerial  animals, 
while  the  Crustacea  and  worms  are  chiefly  aquatic,  ^nd  if  we  cota- 
pare  these  three  classes  in  a  general  way,  we  cannot  deny  the  cor- 
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agreement  of  our  conclusions,  whether  derived  from  anatomical  evi- 
dence, from  embryology  or  from  palaeontology.  Nothing,  indeed, 
can  be  more  gratifying  than  to  trace  the  close  agreement  of  the 
general  results  derived  from  the  study  of  the  structure  of  animals, 
with  the  results  derived  from  the  investigation  of  their  embryonic 
changes,  or  from  their  succession  in  geolo^cal  times.  Let  anatomy 
be  the  foundation  of  a  classification,  and  in  the  main,  the  frame  thus 
deraed  will  agree  with  the  arrangement  introduced  from  embryo- 
logical  data.  And,  again,  this  series  will  express  the  chief  features 
of  the  order  of  succession  in  which  animals  were  gradually  intro- 
duced upon  our  globe.  Some  examples  will  show  more  fully  that 
this  is  really  the  case.  Resting  more  upon  the  characters  derived 
firom  the  nervous  system,  which  in  the  crabs  is  concentrated  into  a 
few  masses,  zoologists  have  generally  considered  these  animals  as 
hi^er  than  the  lobsters,  in  which  the  nervous  ganglia  remain  more 
isolated.  Now  as  far  as  we  know,  the  embryos  of  brachyuran  Crus- 
tacea, that  is,  of  crabs,  are  all  macrural  in  their  shape,  that  is  to 
say,  they  resemble  at  an  early  age  the  lobsters  more  than  their  own 
parents ;  and  again,  lobster-like  Crustacea  prevailed  in  the  middle 
ages  of  geological  times  during  the  triassic  and  oolitic  periods,  that 
is,  ages  before  crabs  were  created,  as  we  find  no  fossils  of  that  family 
before  the  tertiary  period* 

Of  the  class  of  insects  I  have  for  the  present  littie  to  say,  the  di- 
versity of  their  metamorphoses  having  not  yet  allowed  an  insight  into 
their  bearing.  I  will  only  mention  that  the  predaceous  character  of 
the  larvae  of  most  of  the  sucking  insects,  which  are  provided  with 
powerful  jaws  in  their  early  stages  of  growth,  seems  to  indicate  that 
the  chewing  insects  rank  lower  than  the  sucking  tribes.  Investiga- 
tions which  I  am  tracing  at  present,  will,  I  hope,  throw  some  light 
upon  tins  most  important  question.* 

*  Since  the  above  remarks  were  written,  I  haye  deyoted  most  of  my  time  to  the  in 
Testigation  of  these  metamorphoses  in  insects ;  and  to  my  great  satisfaction  (but,  I 
may  say,  as  I  anticipated,)  I  find  that  the  metamorphoses  of  the  higher  insects  throw 
tnch  light  upon  the  real  relations  of  the  different  orders  of  that  class,  as  to  settle  final- 
ly the  question  of  their  gradation.  It  has  now  become  with  me  a  matter  of  fact,  that 
Coleoptera,  Orthoptera,  Neuroptera  and  Hymenoptera,  rank  below  Hemiptera,  Diptera 
and  Lepidoptera.  A  careful  investigation  of  the  changes  of  Lepidoptera  has  shown  to 
me  that,  prior  to  assuming  its  pupa  form,  the  young  butterfiy  assumes,  under  the  last 
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In  &e  department  of  MoUusca,  if  tihe  above  principles  are  correct, 
embryology  is  liVel;  to  introduce  modifications  in  our  eystcmatio 
methods,  nhich  will  entdrely  overthrow  the  views  entertained  at  pres- 
ent respecting  their  syst«matdcal  arrangement ;  not  that  we  should 
ever  be  led  to  oon^der  Acephala  as  higher  than  the  Gasteropoda,  or 
these  as  higher  than  the  Cephalopoda ;  but  within  these  classes,  taken 
bj  themselves,  I  look  for  considerable  changes,  which,  when  once 
introduced,  nught  explain  why  there  is  apparently  so  little  agre^ 
ment  between  the  geolo^cal  succession  of  their  types  and  their' 
Byatematic  arrangement,  especially  among  Gasteropoda.  Now  it  is 
precisely  among  these,  that  I  anticipate  the  greatest  changes.  It  is 
indeed  a  remarkable  fact,  that  so  many,  if  not  all  naked  branchiferoos 
Gasteropoda  should  be  provided  with  a  shell  in  their  early  age,  and 
lose  this  protecting  envelop  as  they  grow  older,  which  would  lead 
to  the  conclusion,  that  among  these  anJirml"  the  fact  of  having  a 
shell  indicates  a  rather  lower  condition.  The  comparison  of  Octo- 
pus, LoEgo,  Sepia  and  Nautilus  would  lead  to  mmllar  conclu^ons. 
Indeed  it  b  scarcely  any  longer  doubtod,  that  Kautilus  has  many 
p(Hnts  of  resemblance  in  common  with  the  Gasteropoda,  and  from  its 
Domerous  tentacles  (multiplication  being  always  an  indication  of  a 
lower  degree,)  must  be  considered  the  lowest  type  among  Cephalo- 
poda ;  next  we  should  place  the  DibrancMate  Cephalopoda,  among 
which  the  Argonauta,  with  its  external  shell,  ranks  the  lowest ;  next 
tiie  naked  Octopodidts,  while  the  Sepiadae  with  their  ten  tentacles  and 
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ing  to  their  structure  and  development,  is  it  not  remarkable,  does  it 
not  indicate  the  maintenance  of  the  same  plan  throughout  the  crea- 
tion, when  we  find  chambered  shells,  so  abundant  throughout  the 
ancient  geological  formations,  and  belemnites,  the  analogues  of  the 
cuttle-fish,  beginning  late  in  the  secondary  epoch  in  the  lias  ;  whilst 
fossil  argonauts  do  not  occur  before  the  tertiary  time^?  So  that 
we  might  almost  conclude,  that  in  this  class  the  order  of  succession 
of  their  fossil  types  is  a  safer  guide  for  our  classification,  than  ani^ 
tonucal  investigation. 

In  the  class  of  Accphala  the  low  position  of  brachiopods  in  the 
order  of  appearance  in  time,  as  well  as  in  our  estimation  of  their 
structural  standing,  is  another  striking  instance  of  the  correspondence 
between  the  order  of  geological  succession  and  the  gradation  in  struc- 
ture. I  may  add  as  a  link  for  farther  inference,  that  I  have  seen 
embryonic  cyclas  attached  by  a  byssus  to  the  gills  of  the  mother. 

There  is  perhaps  no  department  in  which  we  may  expect  more 
important  results  for  methodical  arrangement  from  embryological 
researches  than  that  of  the  Radiata.  Let  us  only  consider  the  met* 
amorphosis  of  the  Medusae,  their  first  polyp-like  condition,  their 
division  and  the  final  transformation  of  their  stem  into  several  distinct 
individuals,  exemplifying  in  a  higher  sphere  the  growth  of  compound 
Polypi,  where  the  successive  buds  remain  united  upon  a  common 
stock.  Let  us  remember  the  free  Comatula  growing  from  the  egg 
upon  a  Crinoid-like  stem ;  let  us  then  remember,  that  there  are  ani- 
mals of  that  class,  which  preserve  throughout  life  this  articulated 
support,  and  remind  us  of  corals  even  in  the  highest  class  of  Radiata ; 
let  us  farther  know,  that  even  the  arrangement  of  plates  in  those 
Crinoids  agree  m  some  respects  with  the  first  formed  calcareous 
granules  in  free  moving  starfishes ;  let  us  finally  and  above  all  here 
remember,  that  those  Crinoids  with  stems  are  only  Echinoderms  of 
earlier  ages,  which  die  out  gradually,  to  be  replaced  by  new  and  free 
forms,  and  there  will  not  be  the  slightest  doubt  left  in  our  minds,  that 
besides  the  structure,  there  is  no  safer  guide  to  the  understanding  of 
the  plan  of  the  creation  of  the  animal  kingdom,  as  it  has  been  in 
former  ages  and  as  it  is  in  our  days,  than  embryological  and  palseon- 
tolo^cal  researches. 

The  internal  arrangement  of  these  classes  as  I  now  conceive  it,  would 
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require  that  we  introdace  Bryozoa  among  Acephala  and  place  them 
lowest  in  that  class,  nest  the  compound  and  simple  Ascidise,  and  then 
the  Brachiopoda  and  trae  Acephala.  Among  Craateropoda  I  would 
introdnce  Foraminifera  as  their  lowest  typo,  exemplifying,  in  a  perma- 
nent condition,  the  embryomc  division  of  their  genn,  next  the  Ptero- 
poda  would  follow,  also  as  an  embryonic  form  of  Gasteropoda,  in 
which  the  lateral  Ga-like  appendages  and  the  symmetrical  shell  remind 
OS  of  the  declduoos  shell  of  naked  Gasteropoda  with  their  vibrating 
wheels,  and  neSt  the  Heterobianchia,  the  common  brancluferous  Gas- 
teropoda, and  uppermost  the  Pulmonata,  in  some  of  which  the  embryo 
is  not  even  aquatic,  nor  provided  with  fringed  appendages.  As  for 
the  Cephalopoda,  I  have  recently  had  sufBcient  evidence  from  em- 
bryonic inTestigatdons  that  the  Octocera  stand  below  Deeacera. 


IV. 

GENERAL  REMARKS  UPON  THE   COLEOPTERA  OP  LAKE 

SUPERIOR. 

BT  JOHN   L.   LBOOITTl,   M.D. 


The  materials  which  fonn  the  basis  of  the  present  eatalogue,  were 
not  altogether  derived  from  explorations  made  daring  the  expediti<m 
which  produced  this  volume.  They  embrace  the  results  of  my  c<d- 
lections  during  three  journeys  made  to  Lake  Superior,  and  were 
procured  at  various  points  aroimd  the  entire  circumference  of  that 
sheet  of  water,  and  during  various  months  from  June  to  October. 

The  distribution  of  species  does  not  appear  to  differ  materially  on 
the  two  sides  of  the  lake ;  nevertheless  many  species  occurred  on 
the  north  shore,  which  were  not  found  on  Point  Kewenaw,  while 
many  water  beetles  were  taken  at  the  last  mentioned  place,  which 
were  not  seen  during  the  present  voyage.  Still  in  each  case  the 
delay  at  particular  loo^ties  was  so  short,  that  necessarily  many 
even  of  the  most  common  species  would  be  overlooked.  We  may 
therefore  conclude,  that  although  the  evidence  is  not  yet  sufficient  to 
enable  us  precisely  to  distinguish  between  the  products  of  the  ditfer- 
ent  portions  of  the  Lake  Superior  region,  we  still  have  abundant 
material  to  give  a  tolerably  complete  conspectus  of  the  character  of 
the  entire  coleopterous  fauna. 

The  whole  country  being  still  almost  in  a  primitive  condition,  the 
specimens  are  equally  distributed  throughout  a  large  space:  the 
woods  will  not  therefore  be  found  very  productive  to  the  collector. 
In  fact  nearly  all  the  species  were  found  adjacent  to  small  streams  ; 
or  else  they  were  driven  on  shore,  particularly  on  sand  beaches,  by 
the  winds  and  waves  after  being  drowned  in  jthe  lake.  So  produc- 
tive was  the  last  method  of  collecting,  that  on  one  occasion  more 
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dtan  three  hondred  specimens  of  Coleoptera,  and  many  insects  of 
other  orders  were  procured  in  less  than  one  hour. 

There  are,  however,  &  few  pomts  to  which  the  attentJoc  of  the 
future  explorer  may  be  directed,  as  being  most  likel;  to  reward  him 
tar  his  arduous  journey ;  these  are  Eagle  Harbor  on  Point  Eewe> 
naw,  the  Hoa.  Hudson  Bay  Co.'s  fort  at  the  mouth  of  Fie  Kiver,  and 
the  islands  adjacent  to  the  mouth  of  Black  Bay. 

For  the  sake  of  making  the  catalogue  as  concise  as  possible,  I 
have  used  such  abbreriatioDB  as  will  render  necessary  a  list  of  the 
works  cited.  Where  no  authority  ia  appended  to  a  name,  it  is  to  be 
understood  that  tiie  name  is  used  for  the  fii^t  time  in  this  book. 
Karel  J  two  references  are  placed  after  a  name ;  in  this  case  the  latter 
citation  is  the  more  recent,  and  will  be  found  to  ffve  all  necessary 
information  respecting  synonyms,  which  are  accordingly  omitted 
here. 
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Lap.  ClyL  •♦  du  genre  Clytus  ♦*         **  " 

Lee.    LeConte  in  Annals  of  the  Lyceum.    VoL  4. 

Lin.  Fn.  Suec,    Linneus  Fauna  Suecica. 

Lin,  S.  N.  ^       Systema  Naturae,  ed.  xii. 

Mels.    Melsheimer,  in  the  Proceedings  of  the  Academy  of  Nat  Sdencei. 

N.  E,  Farmer.    New  England  Farmer. 

Nm.  Ent.  Mag.    Nevrman.    The  Entomological  Magazine. 

(H.  Ins.    Olivier,  Entomologie.     Col^pt^res. 

P.  Ac.    The  Proceedings  of  the  Academy  of  Nat.  Sciences. 

Putz.  Cliv.    Putzeys'  Monographie  des  Clivina,  in  Memoires  de  la  Soci^t^ 

Royalc  des  Sciences  de  Liege. 
Say  Exp.    Say,  in  Appendix  to  Long's  Expedition  to  the  St  Peters'  River. 
Sch.  Syn.     Schonhcrr,  Synonymia  Insectorum. 
Sch,    Schiinherr,  Grenera  ct  species  Curcniionidum. 
St.  Ins.  Germ.    Sturm's  Deutschland's  Fauna,  Insecten. 
Web.  Obs.    Weber,  Observationes  Entomologicas. 


CATALOGUE  OF  INSECTS. 


CiCINDELA  Lin. 
purpurea  Oliv.  Ent.  2, 83,  pi.  14. 

marginalis  Fabr.  EL  1,  240. 
longilabris  Say.  Exp.  2,  2G8. 

albUabris  Kirby.  N.  Z.  12. 
rcpanda  DeJ.  1,  74. 

hirticoUis  Say.  J.  Ac.  1,  20. 
hirticollis  Say.  Am.  Tr.  1,  411. 

aJbohirta  DeJ.  2,  425. 
12-guttata  DeJ.  1,  73. 

Proteus  Kirby.  N.  Z.  9. 
vulgaris  Say.  Am.   Tr.  1,  409. 

obliquata  DeJ.  1,  72. 


Casnonia  Latr. 

pennsylvanica.2>6/.  1, 172. 
Lebia  Latr. 

divisa. 

concinnal  Lee,  An.  Lye.  4, 198. 

tricolor  Say.  Am.  Tr.  2, 11. 

pleuritica  Lee.  198. 

furcata  Lee.  198. 

fuscata  DeJ.  1,  270. 

^moesta. 

viridis  Say.  Am.  TV.  2,  14. 

pumila  DeJ.  5,  388. 
Cymindis  lAitr. 

^reflexa. 


1  L.  moet ta. — ^Nigro-subKnea,  nitida,  thorace  capite  parum  latiore,  traniverso,  antice 
rotundato,  impressione  transYerta  anteriore  profunda;  anguste  marginato,  angulis 
posticis  rectis  elevatis ;  elytris  tenuissime  striatis,  strlU  punctatis,  interatitus  planit- 
timis,  S^*^  tripunctato :  an  tennis  nigris,  concoloribus.  Long.  .16  unc.  Found  at  Micb- 
ipicotin  on  SoUdago.  Resembles  L.  viridis  (Say)  but  easily  distinguished,  apart  from 
color,  by  the  narrower  and  longer  head,  and  distinctly  punctured  strie  of  the  elytra. 

'  C.  reflexa.— Piceo-brunnea,  pilosa,  eaplte  thoraceque  grosse  confcrtim  punctatis, 
hoc  latitudine  breviore,  postice  ang^stato,  angulis  posticis  obtusis  non  rotundatis,  mar- 
gine  lato  valde  reflexo,  elytris  apice  oblique  sinuato-truncatis,  striato-punctatis,  inter- 
stitiis  planis,  disperse  punctatis,  2^  punctis  3  migusculis ;  antennis,  palpis,  pedibusqne 
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LAEI  SnnRtOSi 


DkOMIUS  Bon. 

fricen  DaJ.  S,  US. 

(^indu  pietti  Lie.  189. 
LlOMTCHUS  Sehmidt-Go&el. 
■nbnilcstiu. 

Dnmiiu  lui*.  Dtj.  S,  451. 
lateos. 

■,£ec.  Idl. 


Clitiita  Smi. 

americwui  Dtj.  9,  SOS. 
DTBCHIRnm  fisn. 

ftphsricoUiB  Putttgt  Cliv.  11, 

globnkNQi  Putt.  Cliv.  20. 

'loDgultU. 

Calathus. 

gregariua  DeJ.  8,  76. 

PmBTODAOTTLA  DeJ. 

wlvena  Lee.  317. 


Drvmiiii  Amer.  Dtj.  6, 161. 
Pbtsbcb  Lee. 

piceos  Lee.  163. 

■  Haplochilb  Lee. 

pfgmKa  Xw.  209. 

Morio  pj/gm.  Dej.  5,  51!. 


Tufo-tnUe^.  Long-  "4  udo.  In  luidf  pUcea.  Thia  ipeciet  Kppn»oh«t  lery  new  to 
tlw  Bocky  Honntain  one,  vhieli  I  have  eaiinder«d  u  sribrieolUi  (D<iO>  bat  the  head 

and  thorax  are  atill  mora  eoanely  and  deniel  j  punctured,  and  the  latter  more  narrowed 
behind ;  the  elytra  are  obliquelj  truncate,  in  some  epecimene  the;  are  luToni  at  haic, 
but  hare  no  diitiiict  humeral  apot,  the  intenticea  are  fiatler,  intli  imaUer  and  mor« 
nnmaians  puncturea. 

*  By  an  error  o(  apelling,  I  formerly  wrote  Aploehilo. 

<  D.  apicalli.-^abelongituB,  nigro-xneui  nitidua,  clypeo  bidentato,  fronte  angnlatitn 
leriter  imprena,  thorace  orali,  latitadina  fare  longlore,  antiee  vii  anguatato,  elylrU 
thorace  panim  Utloribiu,  laterlbiu  tix  rotundatia,  atria  marglnali  ad  hnmemm  abbreri- 
ata,tenuiter  itriatii,  atriia  ante  mediam  punctatia,  2fi^  7'"*  Snque  ad  apioem  exaiatia, 
intentitiil  plania  9"  tripunotato,  anteonarum  baai  palpiaque  pioeii,  Tal  rnfo-pioeia. 
Long.  '12  one.  The  anterior  tibis  baTC  the  outer  apiae  acaicely  longer  than  the  inner, 
and  but  slightly  ourred,  on  the  outer  edge  is  a  distinct  tooth,  and  aboTC  it  two  other 
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*Plattnu8  BofL  BruIUf  1885. 
Aganum  Ban,  Khrhy^  1887. 
Anchamenus  Bon.  Er.  1837. 
decens. 

Feronia  deceniis  Sojf,  Am,  TV.  2, 58. 

Anchom,  decens  Lee,  221. 

Anekom,  gagaUs  Dej.  8, 107. 
depreBBus.  [Zee.  221. 

Anch,  dep.  Hd.  P,  Ac,  1,  299: 
marginatns. 

Anch,  marg,  Lee,  221. 
anguflticollis. 

Anch,  angtu.  Lee,  222. 
eztensicollis. 

Feronia  extens.  Say.  Am,  Tr,  2, 54. 

Anch,  extens,  Dej,  3, 118. 
decorus. 

Feronia  dee.  Say,  A.  2,  58. 

Anch,  dec,  Dej.  3,  115. 
sabcordatus. 

Agonum  erythrojms  Kb.  N,  Z.  28. 
cnpripennig. 

Feronia  cup.  Say.  Tr,  2,  50. 


mtidolufl. 

Agonum  nit,  Dej*  8, 148. 
cbaloeus. 

Agonum  ch,  Lee,  224. 
cupreus. 

Agonum  eup,  Dej*  5,  785. 
^atratns. 
carba 
anchomenoides. 

Agonum  anch,  Randall^  B,  J,  2, 2. 
placidus. 

Feronia placida  Say.  Am,  Tr,  2, 48. 

Ag.  luetuosum  Dej.  8, 172. 
lenis. 

Agonum  lenum  Dej, 
picipenne  Kb,  N.  Z.  24. 
sordens. 

Agonum  sard,  Kb,  N,  Z,  25. 
''^ruficomifl. 
retractofu 

Ag,  retractum  Lee,  228. 
nigriceps. 

Agonum  nig,  Lee,  229. 


0  Erichson  calls  this  group  Anchomenus,  and  adds  as  a  reason  that  Platyna  (Wiedeman 
1825)  is  a  genus  of  Diptera.  Before  that  time  the  three  Bonellian  genera  were  consid- 
ered distinct,  and  therefore  the  name  was  not  yacant ;  BruU6  having  heen  the  first  to 
unite  these  genera,  had  an  unquestionable  right  to  select  either  of  the  three  names  for 
the  group.  Moreover  the  name  Platynus  is  suitable  for  the  great  majority  of  the 
species,  and  the  day  has  long  gone  by  in  science,  when  a  generic  name  may  be  changed 
because  its  meaning  does  not  accord  with  the  characters  of  all  the  species  denoted  by  it. 

*  P.  atratus.— Niger  nitidus,  thorace  rotundato,  latitudine  vix  breviore,  antice  sub. 
angnstato,  basi  utrinque  late  foveato,  margine  depresso,  versus  basin  anguste  reflezo, 
aagulis  postids  nullis;  impress,  basalibus  brevibus  distinctts;  impress,  transv.  posta- 
riore  distincta  ;  elytris  thorace  latioribus,  prolunde  striatis,  interstitio  3fo  3-punetato. 
Long.  '34.  Very  much  like  P.  melanarius  (Ag.  melan.  Dej.)  but  distinguished  by  the 
smooth  basal  fovea  and  less  reflezed  margin.  The  ely  tral  stris  are  smooth  in  one  spec- 
imen, obsoletely  punctured  in  the  other. 

P.  carbo.— Niger,  nitidus,  thorace  rotundato,  latitudine  paulo  breviore,  basi  vix  ro- 
tundato, angulis  posticis  valde  obtusis,  rotundatis,  basi  utrinque  late  foveato,  margine 
depresso  versus  basin  angustissime  reflezo;  imp.  trans,  posteriore  profunda,  basalibus 
minutis  in  foveis  sitis ;  elytris  thorace  latioribus,  tenue  striatis,  interstitiis  planis,  8^ 
8-punctato.  Long.  -85.  One  specimen.  Very  like  P.  (Ag.  Dej.),  with  the  basal 
fovee  deeper  and  more  defined,  the  reflezed  margin  narrower  and  the  marg^  itself 
thickened.    The  base  of  antenns  and  palpi  have  no  tendency  to  become  ferruginous. 

><^  P.  rufieomis.— Elongatus,  nigro-piceus  nitidus,  thorace  fere  piano,  latitudine  Ion- 
giofre,  postioe  snbangustato,  basi  oum  angulis  rotundato,  margine  versus  basin  anguste 
acuteque  reflezo,  non  inorassato,  impress.  bMalibos  £m|i  noUii :  elytris  eUiptieis  tenue 
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LAXl  sonuoB. 


pnoctifbnjui. 

Ftronia  pmu:.  Say.  Am.  ZV.  S,  &8. 

Agontim  rufipei  Dej.  9, 173. 
bembidicddes. 

Serieoda  Jemi.  iiTft.  N.  Z.  J6. 

Agonwn  hernb.  Lee.  tST. 
4-piuictatiu. 

£t.  J^  Oerm.  Dtj.S.  170. 
P0ECIT.US  Am. 
lacublandiu  DeJ.  S,  212. 

Feronia  Iticub.  Say.  Am.  3V.  2,  S5. 
chaleitei  £m.  2S1. 

feronia  cAo/c-.  Stq.  Am.  Tr.  8,  56. 
convexicoUii  Lee.  238. 

f  «nmia  conp.  5dy.  I.  i. 
"Ptzrostichcb  BDn.  EricKt. 

Ftronia  ery.  Dej.  8,  S<8. 
Plalgderui  nilidui  Kb.  ff.  Z.  29. 
Platgdenu  erylh.  Lee.  231. 


mandibnlui*. 

^r^or  mofuf.  Kb.  N.  Z.  3L 
patrnelis. 

Feronia  pair,  Dtj.  9,  759. 

Jryutorpotr.  Lee.  8S7. 

Fmmia  mufa  Si^.  Am.  Tr.  S,  M 
Adeloiia  muta  Lee.  385. 
Lnciotii- 

Feronia  Lucz.  Dej.  3,  321. 
i^«r.  oNtmgonoUUa  Saf.  Am.  TV.  4, 
425. 


pUn 


,  S'-S-pim 


^J«bI»I 

oWonff.  iec.  835. 

puncUdaaii 

onn.  a.  Kb.  N.  Z.  82. 
niu  Bond  B.  /.  8,  8. 

i^ewnia. 

•tygicug. 
JVronia 

leuiu  pdpU  > 

(^.  5ay.  ..Im.  Tr.  8, 41. 

mfli,  pedibui  rufo-Uaticeii.    Long.  '3t. 

Tuiei  with  the  3^  eljrtnl  jntentice  S-puuctiM.  Twice  the  liia  of  P.  lenii,  uid  dlt- 
tinguiahed  bf  the  tbonx  nurowsd  behind,  bu*l  Impreuioni  Indiatiuet,  the  nfleied 
nurgin  biotdBT.    P.  ratnetiu  ii  much  louller,  with  ■  wider  thorn  mnd  dvaper  biul 
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corvinus. 

Feronia  corv,  Def,  8,  881. 
caudicalis. 

Feronia  caud.  Say.  Am.  TV.  8, 56. 
sodalis. 

Feronia  sod.  Lee,  349. 
"tenuis, 
adoxus. 

Feronia  adoxa  Say.  Am.  TV.  2, 46. 

Feronia  trisHs  Dej.  3,  824. 
fastiditus. 

Feronia  fastid.  Dej.  8,  328. 
Mtas  Zieg. 
foveatus  Lee.  855.* 

ISOPLEURUS  Kb. 

hyperboreus  Lee.  857. 

Amara  hyper.  Dej.  5,  800. 
septentrionalifl  Lee.  858. 
Tbl£NA  Lee. 
angostata  Lee.  365. 

Feronia  ang.  Say.  Am.  TV.  2,  86. 

Amara  ang.  Say.  ib.  4. 
indistincta  Lee.  865. 

Amara  indis.  Hd.  P.  Ac.  1,  300. 


depressa  Lee.  865. 
^  Amara  Latr. 

inequalis,  Kb.  N.  Z.  89. 
splendida  Hd.  P.  Ac.  1,  800. 
gibba. 

Celia  gJhba  Lee.  860. 
imponcticoUts,  Say.  Am,  TV.  4,  488. 

Feronia  imp.  Say.  ib.  2,  86. 
fidlaz  Lee.  862. 
convexa  Lee.  368. 
avida. 

Zabrtu  avidus  Say.  J.  Ac.  8, 148. 

Pelar  am.  Say.  Am.  Tr.  4,  428. 

Bradytus  av.  Lee.  867. 

Amara  conjinis  Dej.  8,  512. 
Fercosia  Zim. 

obesa  Hd.  P.  Ac.  1,  297. 

Feronia  chesa  Say.  Am.  Tr.  2,  87. 

Amara  obesa  Say.  ib,  4,  428. 
CuRTONOTUS  Steph.  1828. 

Leirus  Zim.  1882. 
"convexituculos  Steph.  Kb.  N.Z.  85. 
''elongatus. 


1'  P.  tenuis.^ElongatuB,  niger  nitidua,  thormee  eapite  Tix  latiore,  latitadine  psmm 
breviore,  quadrato,  postice  leyiter  angustato,  lateribus  pone]  medium  sinuatis,  angulis 
posticis  rectis  prominulis,  baai  utrinque  profdnde  impresso,  bistriato,  panctatoque : 
elytris  tenue  striato-punctatis,  interstitio  Tfi^  3-punctato ;  palpis  pedibusqne  rufo-pioeis. 
Long.  '32,  lat.  *14.  Readily  known  by  its  narrow  form :  the  head  is  constricted  and 
punctured  behind  the  eyes :  the  elytral  strie  are  fainter  towards  the  apex,  which  is  not 
at  all  sinuate. 

14  I  haTc  merged  into  Amara  the  group  Celia  (Zim.),  as  it  differs  from  the  typieal 
species  neither  in  habitus  nor  characters,  the  sole  ground  for  separation  being  a  sexual 
character  of  slight  import.  I  have  also  replaced  in  the  genus,  Zabrus  avidus  (Say)  as 
it  has  not  the  characters  of  Bradytus,  (to  which  I  formerly  referred  it),  the  tibie  being 
alike  in  both  sexes. 

*^  I  have  a  specimen  which  agrees  perfectly  with  Dejean's  description,  but  the  thorax 
is  more  narrowed  behind  than  in  the  figure  (Icon.  Col.  Eur.  8,  pi.  170,  fig.  2.)  No 
opportunity  for  direct  comparison  has  yet  occurred.  The  species  is  totally  distinct 
from  the  two  described  by  me  in  the  4*^  toI.  of  the  Annals  of  the  Lyceum. 

1*  C.  elongatus.^Elongatus,  gracilis,  rufo-piceus  nitidus,  thorace  quadrato,  latitudine 
non  breTiore,  antice  subangustato,  lateribus  rotundato,  angulis  posticis  subrectis,  non 
rotundatis.  basi  utrinque  bistriato  leviterque  punctate,  elytris  thoraoe  latioribus,  tenui- 
ter  striatis,  striis  ad  basin  leviter  punctatis.  Long.  *4.  ^  with  the  intermediate  tibia 
strongly  bidentate,  the  mentum  tooth  narrowed  in  firont  and  deeply  impressed. 


Me 


AcRODOM  Zm. 

"  subnneft. 
AoomodxrDB  Daj> 

pftllipta  Dg:  4,  ii> 
A1TUODACTYI.UB  Dej. 

^OT^M  fii^.  Dej.  5,  MS. 
/Tarp.  loitcoUu,  JS.  ;v:  f  .  41. 
bdtinioreDMi  Dej.  4,  153. 
EuRYTBicuue  Let. 
teiminAtuB  Lte.  887. 

F«nm(a  tern.  Sag.  Am.  TV-.  8,  48. 
HarpaluB  Unn.  Dtj.  4,  SSfi. 
Barpalds. 
twxAir  &iy.  ^m.  TV.  S,  46, 
eiythropus  Dej.  4,  288. 
plenriticuB  Kb.  If.  Z.  41. 
IHozimuB  Lee.  898. 
herfaJTagna  Say.  Am.  TV.  S,  t9. 
megacephahu  Xee.  897. 
"hlicepa. 

B  £«c.  401 

rnu  Zm.  401. 

6kob£hub  i>e;.  Zee. 

quadricollii  Ltc.  405. 

tibialis  £;c.  4 OS. 

Trecku*  lib.  Kb.  N.  Z.  48. 
lugubris  Lee.  iOi. 


cordicollu  Lee.  406. 
nipett^  Ltc.  408. 
TVecAtM  nip.  &y. 
TVwAM/a>tpe«  £i.  ff.  Z.  47. 
^cupoJ/nu  elon^oluJiw  D^.  4,467. 
STExoLOPiniB  Dy. 
OchropezDi  Dej.  4, 484. 
fuliginonu  Dej.  4, 423. 

vtnieolor  Kb.  N.  Z.  46. 
carboBsriu*  Lee.  409. 

Harpalm  earionarbu  Dg'.i,  999. 
miselltw  Lee.  410. 

Aenpalput  not.  Dej.  4. 

CHI.JCNIU8  Bon.  ' 

cblorophanus  Cy.  6,  6G2. 

■ericeug  Sag.  Am.  TV.  I,  81. 

impunetifrons  iSay.  ft.  2,  64. 

emarginattuX  IQri]/  N.  Z.  8S. 
nemorsliB  Dej, 

tomenhMU*  Dy.  8,  S67i  Lee.  4S6. 
LoRiCRRA  Lair. 
pilicornii  OyU.  F.  Suec.  3,  48;  Z)«r. 
2,  293. 
CTCHRti  FaJr. 
"bilobas  Say. 
Spbxbovbrcs  i>/. 
Brevorti  i>c.  448. 
Leconla  !>«/'.  2, 15:  Lee.  443. 
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CaraHub  Zm.  "^  moesta. 

Berratus  Say.  Am.  TV.  2,  77.  "sutoralis. 

Uneatopunctatut  DeJ*  OmopBROK  Loir. 

sjlvosos  Say,  ib,  2,  7lk»  americanom  Dej.  5,  58$. 

»  Agaani.  Sayi  Kb.  N,  Z.  65. 

Calosoma  F(At,  tesselatam  Say,  J.  Ac.  8, 152. 

calidum  Fabr.  1,  211.  Lecontei  Dej.  5,  582. 

frigidum  Kb.  N.  Z.  19.  Elaphbui  Fobr. 

Kkbkia  Latr.  *  politiii. 

pallipes  Say.  Am.  TV.  2,  78. 

"^  C.  Agauii.->-Niger,  ihortoe  Ttkto  rogoso,  lirtitadhM  pmilo  brerion,  qtiadimto,  poe- 
tice  leTiter  angutUtO)  margine  Tertus  basin  anguste  reflexo,  anguUa  baaalibus  retrof- 
fom  productis,  elytria  thorace  sesquilatioribafl  ellipticis,  dense  seriatim  punctatis  foTeif- 
qoe  parum  distinctis  3-plici  serie  impressis.    Long.  *88. 

Kakibeka— Dr.  Stout.  At  first  sight  seems  to  be  a  faded  specimen  of  C.  syWosus 
(Say),  but  the  thorax  is  Tery  rugous,  the  sides  more  narrowly  reflexed,  and  the  basal 
angles  much  more  produced.  The  sculpture  of  the  elytra  is  similar,  but  more  distiAct. 
It  is  more  closely  allied  to  C.  tedatos  (Fabr.),  from  Oregon,  but  the  head  is  less  im- 
pressed, and  the  elytra  less  deeply  foveate,  with  the  sides  regularly  but  slightly  round- 
ed, not  straight  and  narrowed  anteriorly  as  in  C.  taedatus.  Anything  that  I  can  say  in 
praise  of  the  philosopher  and  gentleman  after  whom  it  is  named  would  be  quite  super- 
fluous. 

*>  N.  moesta.— Ilepressiuscula  nigra  nitida,  thoraoe  latitudine  duplo  fere  breriore  la» 
teribus  marginato,  Talde  rotundato,  postice  yalde  angustato,  oonstrietoque,  angulispot* 
tids  reetis,  antice  posticeque  transrersim  profunde  impresso,  punctatoque,  imprest, 
basalibus  profundis :  elytris  subparallelis  thorace  latioribus  striis  leriter  punctatis,  8^ 
fere  obliterata,  interstitio  3  ^  5-punotato  :  antennarum  apice  tibUs  tarsisque  rufi>- 
piceis.    Long.  *41. 

This  may  be  Kirby  *s  Helobta  castanipes  (which  I  incorrectly  dted  as  N.  pallipes  Say), 
as  Dr.  Schanm  writes  me  it  is  rery  like  N.  Oyllenhalii,  to  which  our  insect  has  the 
elosest  resemblance.  My  specimens  hsTe  not  the  stris  between  the  eyes  mentioned  by 
Kirby,  nor  are  the  feet  castaneous:  the  margin  of  the  thorax  is  sometimes  obsoletely 
punctured. 

"  N.  suturalis.^Elongata  depressa,  nigra,  thorace  latitudine  fere  duplo  breyiore,  lateri* 
bus  marginato,  margine  postice  latiore,  rotundatoque,  basi  angustato  non  constricto,  an- 
gtilis  posticis  obtusis,  basi  truncato,  cum  margine  obsolete  punctato,  antice  posticeque 
profunde  transrersim  impresso,  elytris  elongatis  thorace  latioribus  obscure  rufls,  suturm 
nigricante,  striis  leriter  punctatis  interstitiis  fere  planis,  3>o  5-punctato,  antennis  tibiii 
tarsisque  rufo-piceis  vel  rufis.    Long.  >44. 

The  8th  stria  is  less  deep  than  the  others,  but  not  obliterated ;  the  punctures  in  the 
marginal  series  are  more  numerous  than  in  the  preceding.  Found  on  the  islands  at 
the  mouth  of  Black  Bay. 

**  E.  politus.— Obscure  »neus,  poUtos,  capite  sparsim  punctato,  Tertice  foTeato,  ocd- 
pite  profunde  impresso ;  thorace  capite  non  latiore  antice  angulatim  Talde  impresso, 
dein  canaliculato,  disco  utrinque  proAinde  foTeato,  ad  latera  apicem  basinque  sparsim 
punctato  ;  elytris  sparsim  punctulatis  foTeis  ocellatis  purpureis  4-plici  serie  impressis, 
pedibus  rufo-eneis ;  ante-pectore  punctato.  Long.  *84.  One  specimen :  Maple  Island. 
Dr.  Stout 


LAKE  BII?ERIOa. 


niKarius  Saj/.  Am,  TV.  4, 417. 
Blkthisa  Bon. 

quadricollii  Sd.  Pr.  Ac.  S.  149. 
NoTioPHiLUB  DumtrU. 

"punctatuB. 

fomctaa.  Say.  Am.  TV.  2. 4,  416. 
Patkobdb  Meg. 

longicomii  Sap.  Ai 
Feronia  long.  Sa 
Patrobut 
Epafhiub  Leaeh. 

mictuu  Lee.  414. 

fulvuBXw.  415. 
BiMBiDiuu  LtOr. 

ngilUre  Say.  Atn.  TV.  4,  487. 
itigmaticum  Dej.  G,  83. 

imprenum  Gyl  Dtj.  S,  81. 


Tr.  4,421. 
ibid,  2,  40. 
D^.  8,  84. 


palndoram  Si.  Int.  Germ.  6,  ITS.  D^. 

6,  79. 
laciutre  Lee.  4S1. 
Odontidh  Lte. 
coxendiz  Ltc.  4SS. 

BmJtidiwn  eox.  Sag.  J.  Ac.  S,  ISl. 
nitidulum  Lee.  402. 
BemMiiiuni  nil.  i}«j.  6,  84. 
Bemb.  eoxendix  Saf.  Am.  TV.  4, 
436. 
OcHTRBDROVue  Zim.  Lee. 
americanoi  £«£.  4SS. 

BenA.  ammcanum  i)^'.  6,  84. 
ulebrato*  Lee.  453. 
dilAbtiu  ilee.  4S6. 
antiqum  Lee.  4S5. 

Semfr.  anti^uin  Def.  fi,  B8. 
plonatui  Lee.  456. 


*•  E.  pnnoUtiuimui. — Late  Tirliy-Bnani,  lupn  at  labtiu  eonfotluime  labtflitcr 
puncutiu ;  tboTuc  ■ubtnniTeno,  Mpita  non  uiguitiora,  uitio«  profanda  impreuo, 
ddn  cin&ticulato,  diioo  utiinqoe  TaTetta ;  eljtrli  latitndinc  mqai  longioribut  pone 
buJD  leTitei  ijniutu,  foTsii  ooeUktU  porpuiei*  4-pUd  leria  impmsii,  ipatiiiqiis  ]mri- 
gitia  2-pli(ii  lerig  DoUti*:  pecloni  medio  lKTi,t]biU  (snuinimquc  buitaitaan*.  Long. 
■27,  l«t.  -13. 

6>ulC ;  canunan.  PnnctuitioD  ntncli  flnei  tnd  more  dense  thu  In  B.  Toraiiu*  (Say). 
The  uTeriDT  IcrigLted  gpsce  u  qaidnta  ind  eitoidi  to  the  (utoie :  the  eide*  of  tb* 
■bdomen  aie  id  finelj  punctured  ai  to  appeu  granulate. 
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"planipennifl. 
longulus  Lee.  456. 
patruelis  Lee,  459. 

Bemh,  pair,  DeJ,  5,  69. 
Tariegatus  Lee.  459. 

Benib.  var.  Say.  Am.  Tr.  2,  89. 
timidus  Lee.  460. 
Tenicolor  Lee.  462. 

Notaphus  variegcUus  Kb.  N.  Z.  58. 
affinis  Lee.  462. 

Bemb.  affine  Say  Am.  Tr.  2,  86. 

Bemh.faUax  Dej.  5,  189. 

Benib.  deeipiens  Dej.  5,  159. 
4-maculatus  Lee.  462. 

Benib.  oppontuni  Say,  Am,  Tr.  2, 86. 
"  axillaris, 
frontalis  Lee,  462. 
sulcatus  Lee.  463. 
trepidus  Lee.  463. 
gelidiis  Lee,  464. 
nitens. 
picipes  Lee,  465. 

Peryphus  picipes  Kb.  N.  Z.  54. 


tetracolus  Lee.  465. 

B.  tetraeolum  Say. 

Peryphus  rupieola  Kb.  N.  Z-  53. 
flubstrictus  Lee.  465. 
lucidus  Lee.  466. 
transyersalis  Lee.  466. 

Bemb.  trans.  Dej,  5, 110. 
planus  Lee,  467. 

Peryphus  planus  Hd,  P,  Ac,  1, 803. 
niger  Lee.  467. 

Benib.  nigrum  Say  Am,  Tr.  2,  85. 
niddiis  Lee.  468. 

Eudromus  niiidus  Kb,  N,  Z.  55. 
Tachts  Knaeh. 
zanthopus  Lee,  469. 

Bemb,  xanihopus  Dej.  5,  60. 
incunrus  Lee,  469. 

Benib,  inc.  Say  Am,  Tr,  4, 480. 
inomatus  Lee,  470. 

Bemb,  inam.  Say  ib,  2,  88.. 

Tachyta  pic^  Kb,  N,  Z,  56. 
Isvus  Lee,  472. 

B,  kevum  Say,  Am,  Tr,  8,  87. 


^  0.  planipennif .— DepreflBus,  niger  pemitidas,  thoraee  quadntto,  postice  tIx  angnt- 
tato,  angulifl  posticis  obtusis  non  rotundatis,  impressione  posteriore  profunda,  bail 
ntrinque  parum  impressa,  elytris  purpnreis,  cyaneo-micantibas,  profunde  striatis,  striit 
antice  subpunctatiB,  ponetiique  2  impressis :  antennarum  basi  pedibusqne  mfis.  Long. 
•19. 

Kaministiquia  River  below  Kakibeka  Falls.  This  species  is  very  similar  to  0.  pnrpa- 
rascens  Lee.,  but  the  basal  impression  of  the  thorax  is  single,  and  less  profound ;  the 
stris  of  the  elytra  are  less  punctured ;  the  9^  and  9^  strie  are  obliterated. 

'^  H.  longulus.  -^  Elongato-OTalis,  rufus,  capite  thoraceque  punctatis,  hoc  striola 
utrinque  basali,  elytris  apice  oblique  sttbtruneatis,  sutura  yix  .acuminata,  punctato- 
striatis,  interstitiis  uniseriatim  sparse  punctulatis,  maeulis  utrinque  6  Tix  conspicue 
infuscatis.    Long.  '11. 

Narrower  than  the  others ;  outline  regularly  OTal :  tip  of  elytra^  more  obliquely 
sinuate  than  in  H.  americanus,  but  scarcely  truncate.  The  points  of  the  thorax  are 
more  distant  immediately  behind  the  middle  of  the  disc ;  the  thorax  is  slightly  infiiseat- 
ed  at  the  apex.    Varies  without  any  elytral  spots. 

'1  0.  axillaris.^Nigro-nnens,  pemitidus,  thoraee  oonrexo,  Talde  eordato,  antice  Tix 
impresso,  basi  utrinque  1-foTeato,  elytris  subtilitcr  seriatim  punctatis,  punctis  pone 
medium  obliteratis,  macula  magna  axillari,  tibiis  tarsisque  albidis.   Long.  *13. 

Sault.  Very  much  like  O.  4-maeulatns,  but  a  little  larger;  the  antenn»|  palpi  tad 
femora  are  hlacki  and  the  punctures  of  the  elytra  Tcry  smaU. 


Hi 


Hauplus  Ltir. 

anMric&Dtu  Aiiii,  81. 

"cribraritu. 
DiTiBCOB  Urnnt. 
confloeDtuB  (canltiieiiB)  Saf. 
4,  440. 
(M^AuiHt  Kh.N.Z.16, 
"  Cordieri  Attbey  108. 
Hwmu  £6.  a:  Z.  U. 


"bsciveDtria  Say.  Exp.  %,  270. 

earolinv*  AtAi,  120. 
Terticalis  Say.  An.  Tr.  2,  92. 
AciLiCB  Leach, 
fratertiua  Harrii.  N.  E.  Farmer. 
teiHuulealui  AtiM. 
Am.  Tr.  Htdaticds  Leach- 
liberui. 

DfliteuMliiervM  Sag.  J.  Ac.  ft,  160. 
H.  (runnijininii  Avhi,  SOS. 
nigricoaU  Kb.  N.  Z.  79. 


I.  boiwlia.— OraHi,  rafa-b 


u  nitidui,  thonea  pnnct) 


I,  djtiia  m^ce  obliqna 


,  T>lde  punctato-itrUU,  ioteratitiii  ■! 
pnnctuUtii ;  bui  iiigiutc,  lulun,  apiee  nuculiique  utrinque  Ifnigiii.    Long-  '12. 

One  hilf  Itrgei  tlun  H.  imnicuiui,  and  ta»1iy  known  liji  the  want  of  the  bual  *trio1a 
or  the  tbonu  ;  the  )mm  of  the  alytra  ia  bUckened  along  tke  edge :  the  ipota  placed  as 
In  H.  unericanni. 

■*  H.  niteiu. — OralU  conTaiiu,  pallidal  peniilidDi,  eapitc  poatice,  thoniee  antice  nigro- 
maeolitii,  hoc  dendn*  pnncrUta  (groasiua  ad  baiin]  ante  baiin  trannenlm  leritn  lin- 
pTMto,  iKTigatoqae,  Blyliia  Talda  pnnetato-itiiatii,  ictentitiii  uniwiiatim  puDCtatij, 
mtnn  angnatuelme,  apic«,  gnttuque  utrinqae  6  minatia  Digrii.     Long.  'If. 

Head  flnelj  punctured,  with  a  amooth  Terlical  ipaee.  Eljtra  ilightlj,  but  not  luddenlj 
dilated  behind  the  thorai.  then  regularlj  nanowed  to  the  tip,  which  it  obliqnelj  trnn- 
eate  and  acominate :  the  disc  i*  maiked  with  two  ipota  at  the  anterior  third  placed 
obliquely  forward  and  ontwarda,  Juat  behind  the  middle  2  or  3  nearly  tranirenelr,  and 
3  or  3  more  otaliquelf  baekwardi  and  outwarda  at  the  poaterioi  fourth.  Tajiea,  with  the 
poateiioi  ipou  wanting.     St  Ignage. 

**  H.  cribrariui. — OTalla  canTeiu,  pallida  teataeeui,  capita  poitice,  thoiace  antic* 
nigro-niaculidi,  hoc  apice  bitinua.to,  denaiiu  punctata,  baii  groue  ipuie  punclato. 
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"  fascicollis  Harris  N.  E.  Farmer  f         erythioptenu  Aube^  S05. 

Oalymbetes  try.  Say.  Ann,  TV.  2, 95. 
striatos  AM^  305. 

Colymb,  ttru  Say,  Am.  TV.  2,  97. 

Agaims  arctui  MeU.  P.  Ac.  2,  27. 
*^  parailelufl. 
obtusus. 

Colym.  ebL  Say.  Am.  TV.  2,  99. 
nitidust  Say.  2^  98. 

Agabus  gagates  Aub^,  806. 
stagninus. 

CoL  stagn.  Say,  Am,  TV.  2,  100. 

Agtdnu  ttriola  Aub^j  806. 


zonatus  •^  Aub^  214. 
CoLYMBETES  CUurviile. 
scolptilis  Harris  L  c. 

triseriatus  Kb.  N.  Z.  78. 
•binotatus  Harr.  I,  c.t 

maculicottis  Aube,  245. 
agilis  Aube,  254. 
Ilybius  Er. 
•  pleuriticiis. 
picipes  Kb,  N.  Z,  71. 
Agabus  Er. 
^  angustus. 


"  This  species  is  more  narrowed  anteriorly  than  its  European  analogue,  and  wants 
the  narrow  rufous  line  at  the  base  of  the  thorax ;  moreoTer  the  9  has  the  external  basal 
portion  of  the  elytra  more  densely  and  distinctly  punctulate. 

^  I  know  not  whether  Dr.  Harris*  name  is  published.  In  case  it  is,  Aube*s  C.  binota- 
tus (p.  247,  a  West  Indian  species)  must  fall.  I  have  the  less  hesitation  in  giving  our 
species  as  identical  with  the  Mexican  C.  maculicollis,  as  I  found  at  the  Rocky  Mountains 
numerous  specimens,  which  do  not  differ  from  those  obtained  at  the  north.  Mr.  Melly, 
from  actual  comparison,  also  informs  me  that  it  is  identicaL 

*  I.  pleuriticus. — ^Angustior  oblongo-OTsIis  convexus,  postice  suboblique  attenuatns, 
supra  eeneus,  minute  reticulatus  opacus,  capite  in  vertice  binotato,  anticeque  rufb,  elytris 
pone  basin  tIx  dilatatis  subparallelis,  pone  medium  gutta  oblonga,  alteraque  Teriiit 
apicem  pallidis,  epipleuris  pedibusque  piceis,  Tel  rufo-piceis.    Long.  lat. 

Narrower  than  I.  biguttulus,  less  dilated  behind,  the  sides  of  the  elytra  being  almost 
parallel  for  nearly  |  of  their  length,  then  gradually  attenuated  to  the  apex ;  the  irregu- 
lar series  of  points  are  more  distinct  behind  the  middle. 

I.  picipes :  What  I  consider  as  this  species  is  much  smaller,  narrower  and  less  convex 
than  I.  biguttulus,  the  thorax  less  abbreviate,  somewhat  rounded  on  the  sides ;  elytra 
nearly  parallel,  and  less  suddenly  attenuated  at  the  tip ;  the  confused  rows  of  points 
are  more  distinct.    My  specimen  is  immature,  and  the  body  is  rufo-piceous. 

^  A.  angustus.^Depressus,  anguste  ovalis,  postice  suboblique  attcnuatus,  niger 
subopacus,  capite  subtiliter,  thorace  elytrisque  grossius  reticulatis,  illo  margine  anguste 
depresso,  lateribus  ante  medium  rotundatis,  angulis  posticis  acutis  subproductis,  ore 
antennis,  palporumque  basi  ferrugineis.    Long.  lat. 

Very  distinct  from  its  large  size  and  peculiarly  shaped  thorax.  The  rows  of  impress- 
ed points  on  the  elytra  are  distinct,  and  the  reticulations  become  finer  at  the  apex 
and  margin. 

41  A.  parallelus. — S  9  Elongato-ellipticus  depressos,  niger  nitidus  subtilissime  retic- 
ttlato-strigoBus,  capite  antice  vix  femigineo,  antennis  palpisqne  ferrugineis.  Long.  *88, 
lat.  -2. 

Differs  from  A.  striatus  in  being  more  elliptical,  the  two  ends  being  similarly  rounded, 
and  the  elytra  quite  parallel  for  the  greater  part  of  their  length ;  the  head  is  wider  and 
the  thorax  less  narrowed  in  front.  The  reticulations  are  a  little  more  evident  than  in 
that  species. 


LAXB  BUPEEIOR, 


n  AM,  811. 

ColgntbeUt  Iteit.  Htarii  N.  E.  F.  T 
wabiguu*. 

Cidgmb.  atni.  Say.  Am.  TV.  2,  9fl. 

Ay.  infuseatut  Aube,  SSO. 
pnnctnlsttu  AtM,  338. 


CU.  laidp.  Kh.  N.  Z.  GS. 
fimbri&tiu. 

Ag.  reftcutofu*!  AfM,  S35. 
tristiB  AtM,  S56. 

bifariai. 

Colymb.  bif.  Kb.  N.  Z.  71. 


CiAytiA.  inf.  Fob-.  1,  267. 
CMynii.  venurtw  5.  Avi.  TV.  2, 98. 
C<ip<cX.  lerr^xdpi*  Sag.  ib.4,itS. 
Laccophilcs  Leaek. 
maculoaoa  Sag.  Am.  TV.  8, 100. 
americanus  A\ibe,  448. 
Hydroporub  Clairville. 
punctatui  .4u6e,  471. 

Laecoph. punet.  Sag.  Exp.  2,  871. 
ciupidstus  Germ;  Aube,*n. 
Hygrolut  putlulaUi*  Meli.  P.  Ac- 
2,29. 


Cbevrolatii  Aube,  SS9. 
COPTOTOHDB  Sag- 
inteiTog&tuB  Attb^  S99. 


*  coDsiroilit. 

oiBius  Sag.  Atn.  TV.  3,  104. 

nanui  Aube,  504. 
**  1 2-UneatiiB. 
aimilis  Kirby  JV.  Z.  68. 


•■  H.  inieani. — Onlii  coiiTeiinicnliii,  confectiuime  jmnctnlatol,  deniia*  fblro- 
pubesceni,  rnriu :  clfpeo  Ute  mugiaato,  thorace  l«teribiu  obliqui*  rectii  cum  «l7tTU 
uigulum  obtuaiuimum  fonouitibtu,  entice  poiticsqua  uiguste  nigricBOte:  dftris 
■tia-bninnrii,  lineii  4  pliu  miDiun  intenruptU  muginsqus  Uto  femigiDBU.  boe  pona 
modium  bunuulBto.    Long.  -IS. 

3  nitidiiucului,  pubs  miniu  longa,  thorue  snbtilitsi  paactato. 

S  opaci,  pub*  longiore.  tou  lubtJIinime  pancUU. 

The  intermpted  line*  have  not  a  tendeDcj  to  coalrace  into  faicin,  aa  in  H.  pntdpen- 
ni*  (Aub^),  bom  which  it  ia  eaaily  known-bj'  the  loogn  pubescence  and  Ann  pnnctaai- 
;    Ihe  boJy  is  Icsi  HU'nuatvd  behind,  a^.l  a 
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*  picatuB  Kirby  ib.  68.  *  tenebrosos. 

parallelus  Say,  J»  Ac.  8, 158.  *  paberulus. 

Kb.  N,  Z.  67.  ^caliginoflos. 

interruptus  Say,  Am,  TV.  4,  445.  *  tartaricus. 

niger  Say,  ib,  2, 102.  "^yaxianii. 

modestus  Aube\  577.  discicollis  Say,  Am,  Tr,  4,  446. 

in  some  Bpecimens,  besides  the  basal  spots  there  is  an  oblique  black  line  towards  the 
margin.  The  2^  and  5^  elytral  lines  alone  attain  the  base ;  at  the  tip  they  are  gradu- 
ally shorter  externally,  and  the  ^t  5%  and  G^  are  united.  Seems  allied  to  H.  frater 
Steph.  (Conf.  Aube,  528).  Were  it  not  for  the  obsolete  punctures  and  yellow  head,  it 
would  be  H.  Itevis,  Kirby,  N.  Z.,  68. 

^  I  must  give  Kirby's  species  as  distinct,  although  Dr.  Schaum  tells  me  their  Euro- 
pean analogues  are  considered  identical,  lineellus  being  a  9  variety  of  picipes.  I  have 
both  $  9  of  our  species,  each  agreeing  with  its  opposite  sex  in  sculpture,  and  differ- 
ing only  in  lustre,  ihe  $  being  shining,  the  9  opaque. 

^  H.  tenebrosus.— Elliptico-OTalis,  minus  convexus,  niger  subtiliter  pubescens,  mi- 
nus dense  subtiliter  punctatus,  capite  antice  posticeque  obsolete  fcrruginco,  thorace 
Talde  transTcrso  lateribus  obliquis  leviter  rotundatis  obsolete  ferrugineis,  cum  elytris 
angulis  non  formantibua,  disco  obsoletius  punctato :  pedibus  obscure  ferrugineis. 
Long.  '17. 

Resembles  H.  americanus,  but  is  darker  colored,  and  less  convex ;  the  punctuation 
of  the  thorax  is  less  distinct  in  the  middle,  that  of  the  elytra  less  dense ;  there  are 
traces  of  a  stria  |  way  between  the  suture  and  margin. 

S  pube  breriore  indistincta  puncturaque  sparsiore  differt. 

^  H.  puberulus.—  Elongato-ovalis,  minus  convexus,  niger  minus  dense  punctatus 
pubescens,  thorace  lateribus  rotundatis  cum  elytris  angulum  formantibus,  disco  minvis 
punctato,  elytris  parallelis,  apice  oblique  attenuatis ;  antennis  palpis  pedibusque  rufls. 
Long.  *12. 

Resembles  the  two  next,  but  is  narrower,  a  little  more  convex,  the  posterior  angles  of 
the  thorax  are  somewhat  obtuse,  and  the  sides  form  an  angle  with  the  elytra. 

^  H.  caliginosus.—  Ovalis  minus  convexus  niger  nitidus,  minus  subtiliter  punctatus, 
sparseque  pubescens,  thorace  lateribus  obliquis  vix  rotundatis,  disco  obsoletius  puno- 
tato ;  elytris  basi  yix  conspicue  angustatis,  apice  oblique  attenuatis :  antennis  palpis 
pedibusque  rufis.    Long.  '14. 

More  convex  than  the  following,  less  parallel  and  more  acute  behind :  the  puncturef 
of  the  elytra  are  much  larger  and  more  distant. 

^  H.  tartaricus. —  OvaUs  fere  ellipticus,  depressiusculus,  niger  minus  dense  subtilius 
punctatus,  sparseque pubescens,  thorace  lateribus  obliquis  vix  rotundatis,  disco  obsole- 
tius punctato,  basi  depressa,  elytris  paralleUs,  apice  subrotundatim  attenuatis,  anten- 
nis palpis  pedibusque  rufis.    Long.  '14. 

S  nitidus :   9  subtiliter  alutacea,  opaca. 

^  H.  varians.^  Ovalis,  modice  elongatos  minus  dense  punctatus,  vix  conspicue 
pubescens,  thorace  nigro,  punctis  in  disco  sparsioribus,  lateribus  rectis  subobliquis,  cum 
elytris  angulum  obtusum  formantibus ;  elytris  lateribus  parum  rotundatis,  apice  viz 
oblique  attenuatis,  antennis  palpis  pedibuaqae  testaceis.    Long.  *12. 

a  Capite  elytrisque  testaceis,  his  margine,  maculaqne  communl  pone  medium  piceis. 

fi  Capite  rufo,  elytris  nigro-piceis,  versus  basin  indeterminate  piceis. 


"  luridipeniui. 

"Dotalnlit. 

"conoidetu. 

"ovoidetu. 

'Mituralii. 


Gtbdtus  Lm. 
dtfinii  ^dU;  MS. 
patrnelis. 
oonfonnia  D^, 

Ptntralit  AM,  873. 
veDtnUia  Kb.  N.  Z.  80. 


Erety  int«ni»dUM  varietjr  oo«iir«:  abmarecommoQ  on  the  looth,  8  tm  tbenoTft 
or  the  Uke. 

•■  H.  Iniidipenoii,— EOiptieo-onlia,  aubdrpreHui,  nigw  dmu  labtlUteT  pnneUtal 
brerlterque  pubeaceni,  upite  uitice  j>o«ticeque  ferrugineo,  thorace  lateribai  obliquia, 
Tscdi,  eaguate  feirugineu,  diaco  apaniQ*  punctuUto,  elTtria  apice  tiz  obllqae  mtteniutl* 
fUltia  ;  uittiiDia  palpU,  pedlbuiqnenifli.     Long. 'IT.    Eigla  Harbor. 

*■  H.  notalulii. —  ElongatO'OTalia,  antice  obtoatu,  poitice  oblique  attsnuittu,  nlgro- 
pic«ui  pubeacent,  cip!t«  punetohto,  untlee  poiticeqae  Uataceo,  thoraM  deou  panctn- 
lato,  obaoletiai  ia  diaco,  baai  obuleta  depreaaa.  lateribua  Talda  obllquii  rotuudatia, 
slTbii  elongatia,  confeitiaiimc  aabtUiter  panotatii,  pioeia,  margina  palUdlore,  anten- 
nia  tenoibiu,  ciun  palpla  pediboaqua  lufla.     Long.  'SI.     One  ipeoimen,  Black  Bay. 

»  H.  conoideoB. —  Elongato-obconicai,  nitidna,  capita  nifo,  thoiace  nlgro,  lateHbu 
nifia  obliquia  leviter  lotundatii,  baai  ntrinque  oblique,  non  ainnato,  obaoletiua  puDCtnla- 
to,  ad  latcn  puree  pnnctito,  linsaqae  punctorum  ad  apicem  ;  eljtria  pares  punetatia, 
info-teataceia  ;  auteiinii  minua  teouiboi  cum  palpia  pedibuaque  taataceia.    Long.  '2. 

t  antennia  articulia  3 — 6  dilatalia,  comprsaaia.     One  apeciman.    Eagle  Haibor. 

X  H.  ovoideoa. —  CouTeiua,  utrinque  modica  attenuittu,  aubtui  uigro-piceua,  inpik 
Ocbraceus,  capite  iufnacato,  macula  Tdtlcali  pallida,  thoraee  bieri  lateribua  obliquia  tIx 
rotuudatia,  cum  elytria  angnlnm  obtnanm  tormaatilnia,  baai  inTuacaCo,  aparalm  aubtili- 
ter  ponctulato,  punctla  m^oribna  ad  baain  et  latera  Inteijectia,  aliiaque  donaioribua  tA 
apicem  transToniro  ordlnatia ;  aljtria  minua  aparaim  pnnetatii,  atria  autniali  TJx  iiD> 
praaaa,  autuiB  antice  lEiigata:  antennii  palpii  pedibuaque  fsmgineia.     Long, -IS. 

j  feroina  paulo  nitidiDr.     Eagle  Harbor. 

u  B.  ■Qturalii. —  Oralia  modica  conTaKui,  poatice  leriln  atteDnatni  aabtna  nlgti, 
vndiqae  deosiua  minua  (ubtiHter  ponetatua,  capita  teataoeo  ad  ecoloa  infuacato  thoraoa, 
rotupjatia  emn  cljtiia ' 
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lateralis.  cinctus. 

minutus  Ijinn/,  Aube\  688.  Elmis  Latr. 

revolvens.  bivittataa  Dej\  Cat 

circumDans.  Limniub  lUiger, 

duplicatos.  Tastiditus. 

loDgiusculus.  Htdrochus  Germ, 

analis  Say.  Am.  Tr.  2,  108.  scabratus  MuU.  An.  Lugd.  1, 878. 

nee  Kb.  N.  Z.  91.              .  gibbonu  MeU.  P.  Ac.  2,  99. 

Sayi  AM,  699.  rufipes  MeU.  Und.  100. 

D1NEUTE8.  HYDR-fiNA  Kug, 

assimilis  Aube'y  7  78.  tenuis. 

Gyr.  americanus  S.  Am.  Tr.  2, 107.   Ochthebius  Lecuih, 

Cyclinus  assim.  Kb.  N.  Z.  78.  •  cribricollis. 

discolor  Anhi,  778.  ■•  nitidu^ 

Cyclous  labratus  Mels.  P,  Ac.  2, 29.  Helophorus  Fabr. 

Heterocerus  Fabr.  ^oblongus. 

▼entrails  Mels,  P.  Ac.  2,  98.  "^  lacustris. 

nndatos  MeU.  ibid.  2,  98.  lineatos  Say,  J.  Ac,  8,  200. 

angulatus.  apicalis. 

apicalis.  nitidos. 


B7  L.  fastiditus. — Fusco-asneus,  thorace  conyexo,  pubescente,  minus  dense  punetato, 
lateribus  rectis,  marginatis,  basi  media  producto,  emarginatoque,  angulis  posticis  aoatis, 
utrinque  ad  basin  impresso ;  elytris  striato-panctatis,  interstitiis  subtiliter  punctulatis 
breviter  flayo-pubescentibus  ritta  utrinque  lete  fiava  ad  humerum  paulo  dilatata.  Long. 
'11.    Maple  Island. 

^  0.  cribricollis. — JEneo-testaceus  margine  pedibusque  pallidioribus,  thorace  lateribus 
rotundato  basi  bisinuato,  grosse  punetato,  canaliculato,  lineaque  arcuata  utrinque  ante 
medium ;  elytris  punctato-striatis.    Long.  *08.    Eagle  Harbor. 

M  O.  nttidus. — ^iBneo-niger,  pemitidus,  thorace  lateribus  rectis  basi  utrinque  obliqua, 
angulis  anticis  productis  apice  rotundatis,  profunde  canaliculato,  antice  utrinque  bifo- 
Teato  foTea  externa  majore,  basi  utrinque  fovea  parra,  et  ad  angulos  posticos  fovea 
magna  exarata,  elytris  punctis  discretis  majusculis  seriatim  positis ;  an  tennis  pedi- 
busque testaceis.    Long.  *07.    Eagle  Harbor. 

^  H.  oblongus. —  Elongatus,  paraUelus,  testaceus  capite  obscure  yiridi,  subtiliter 
punetato,  thorace  lateribus  rectis  basi  utrinque  obliqua,  apice  fere  truncata,  obsolete 
punctulato,  lineis  intermediis  fere  rectis ;  elytris  apice  rotundato-subtruncatis,  profunde 
crenato-striatis,  gutta  panra  nigra  versus  medium  utrinque  omatis.  Long.  *23.  Eagle 
Harbor. 

*>  H.  lacustris.—  Oblongus,  supra  obscure  testaceus,  eapite  Tiridi  thoraceque  granulis 
minus  elevatis  dense  adspends,  hoc  lateribus  tiz  rotundatis,  basi  utrinque  sinuato, 
angulis  anticis  prominulis,  lineis  5  fortiter  impressis,  intermediis  valde  cunratis,  elytris 
pone  medium  vix  oblique  attenuatis  fortiter  crenato  striatis,  interstitiis  6  to  7  °^  que 
dorso  paulo  acutis ;  utrinque  versus  mpdinm  gnttis  1  vel  2  fiiscis  signatis.  Long.  *28. 
Eagle  Harbor. 
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Htdbophilus  FfAr. 

gUbei  HUt.  CU  7,  MS. 

bteralu  F.  El  I,  251. 
mnAabu  Sag.  J.  Ae.  S,  SOS. 

obtandu  Sag.  J.  Ae.  S,  SOS. 
LaCCOBiuS  Ltae\.  Er. 

pnncbrtua  Mdt.  P.  Aa.  %,  100. 
HTDttOBtvs  Ltaeh. 


peiplAxtit. 


ortMcoIlit  San. 

var.  Baaa  Kb.  If.  Z.-»S. 

4-maeulatiu  Dtj.  Cat. 
pjgmMiu  Kb.  N.  Z.  9B. 
velatintu  Ftibr.  El.  1,  SM. 

SiLPHA  Htmi. 

ftmericuw  £«in/&  Abt.  S,  610. 
nor.  t  Oiceoptima  <\ffint  Kb.  Jf.  i 
103. 
ineqnalii  P.  £1.  1,  340. 
Upponic*  HhiL  Fabr.  EL  1,  88S. 
oaiidate  <Siiy.  J.  Ae.  3, 192. 
Catom  Fabr. 


nydrtphilvt  neb.  Sajf.Eip.  2,211.   CsPBEKMIDH  JIfflUer. 
Ctclonotch  i)«;.  MvU.  MMau-oBum  SUpk. 

ubcupreoni.  "d.  •. 

BydropkUttt  atibe.  Sag.  J.  Ae.  S,  Scxdm fitCB  Latr. 
189. 
CxBOTON  Leach. 
mnndiim  Melt.  P.  Ac.  2, 102. 
amtHgniun. 
daluDin. 

nguis  {CrjitopUanim  Mvlt.) 
Nkckophobdb  Linni. 
hthe*  Kb.  N.  Z.  Oh 


pilodcoIliS' 
Bbtaxib  Knock. 

propinqua. 

kmgulA. 
Falaqbia  Ltaeh. 

duwclA  Er.  49. 
DOT.  erjriinipiera  JIfeb.  P.  Jc. 
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HoMALOTA  Jfon.  Er. 
pressa. 
planata.  ^ 

pallipes. 

flavicans. 

polita  MeU.  P,  Ac.  2, 31. 

attenuata. 

dichroa  Er.  107. 

rabricomis. 

dobitans. 

ftricta. 

davifer. 

lividipennis  Er,  129. 
OxYPODA  Man. 

ngulata  Er,  146. 

tarpifl  MeU,  Ms, 

moesta. 
Aleochara  Gravp 

rubripennis. 

nitida  Grav,  Mk.  97;  Er.  168. 

molesta. 
GTROPHiENA  Man. 

amanda. 

bellula. 

flocia  Er,  189. 

corruscula  Er,  189. 
EuRYUSA  Er. 

semiflava. 
Mtlubna  ^. 

terminaDB. 

Ck>NURU8  Steph. 

crassus  Er,  222. 
Tachtpobus  Orav. 

jocomis  Say.  Am.  Tr.  4, 466. 
arduus  Er.  287. 


branneus  Er.  CoL  March.  1,  895. 
faber  Sa^.  L  L  468. 

panctulatus  Mds.  P.  Ac.  2, 82. 
Tachdcub  Orav. 

Tentriculus  Er.  920. 
gibbulus  Er.  2A2. 

luridus  Er.  920. 

hjbridiu. 

pancticollis. 

fimbriatiM  Grav.  Mk.  191 ;  Er.  2d8. 

picipes  Er,  257. 

fumipennis  Er,  921. 
axillaris  Er.  261. 

obflcurus.  • 

conformis. 
Olisthjerus  Dej,  Er,  848. 

"laticeps. 

"nitidoB. 
BoLETOBius  Leach. 

longiceps. 

obsoletiis  Er.  922. 

cinctus  Er,  278. 

pjgmnus  Man.  Brack.  65 ;  Er.  280; 
922. 
Mtcetoporus  Man. 

Incidus. 

americanufl  Er.  285. 
Othius  Leach. 

macrocephalus  ?  Er,  297. 

leris. 
Xantholin08  DakL 

obadianuB  MeU,  P.  Ac.  2,  84. 
americanus  Dej,  Cat. 

oephalus  Say.  Am.  Tr.  4,  452. 
consentaneus  Er.  826. 

hamataa  Say.  Am.  Tr.  4, 458. 


*  0.  laticepe.— Raftu  nhidui,  eapito  olgro  poitice  leriter  pareins  punctato  thoraee 
non  angastiore,  hoc  bui  leriter  angnsteto,  angulia  poatida  rectia,  panlo  impieaaia,  elytria 
lafitar  striatia,  abdomiiMftuoo,  aopra  ask  danaa  puaotalato.    Long.  '28.    St.  Ignaca. 

**  0.  nitidua.— Buftui  attidM,  eapite  nlgro,  poatiba  panetnlato  thmraoe  aeaqui  angaa- 
tiora,  hoe  baai  tIz  angoateto,  aagvlia  paatMa  faeCia  panlo  impraaaii,  ^jtrianigria  atria- 
tiaiabdommarofoyai^ffadanatiBiBiiaaiibtQIIvpiiiietalo.  Lang.  "li.    BaglaHaAor. 


sso 

UKI  KFPXRIOR. 

obMsnnu  Er.  830. 

Sun  ins  Leaeh.  Er. 

var.  corrinv*  Dtj.  CaL 

longiuKduB^r.648. 

8TAPUTI.tNUB  iMt, 

PfDERUS  Groc. 

YillMuaGnii>.Afic.  160; 

Sr.  MS. 

Fbilomthdb  LeaeX. 

Stendb  Latr. 

cysnipenni*  Er.  iSi. 

Judo  Foftr.  fTt  a,  608;  Er.  694. 

BneusiVotrf.Syn*.81.& 

.487;  928. 

rtygicus  Er.  898. 

iugeng. 

melancholicus. 

■paniu. 

planifroiu. 

pTomtoi  Er.  939. 

binilMtiu. 

itygiciu. 

egeniu  Er.  698. 

debilu  Er.  CW.  Marek.  1, 

46?. 

nmplez. 

iocoiupicnni. 

tnoruliiB. 

yapido.. 

pnnctatui  Er.  744. 

lomatu  £r.  483. 

Ev^BTHXTUs  Crw. 

conion. 

unericsniu  Er.  74T. 

cnrtotiu. 

Bled  1 06  Leaeh. 

ruficorniB. 

logeni. 

«tenima>  £r.  493. 

'    diviEus. 

egenni. 

gnOus. 

■mericann*  Er.  784. 

QuKDius  ZcocA.  £r. 

OxTTELUs  Orae. 

obscunu. 

misellus. 

corticalis. 

TaoooPHUKUB  afan. 

mono. 

. 

pUnut. 
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Lathrimjeum  Er. 

sordidum  Er.  871. 
Deliphrum  Er, 

seriattim. 
*  Lathrium. 

conyexicoUe. 
Omalium  Grav. 

loDgulum. 

complanatum. 

protectum. 
AxTHOBiuM  Leach, 

nmplex. 

ventrale. 

^dimidiatom  Mel»,  P,  Ac,  2,  43. 

confosum. 


Protkinus  Latr, 

parvulus. 
Mkoarthrus  Kirbif, 

ezcbas. 
MiCROPEPLUs  Latr. 

'^coBtatufl. 
Trichoptertx  Kirby, 

discolor  Hold,  J,  Ac,  N,  5. 1, 108. 

aspera  Hold,  ib.  109. 
AxisoTOMA  lUiger, 

"  assimilis. 

**  indistiiicta. 

"collaris. 

^^strigata. 


^  MandibulflB  edentate.  Maxillte  mala  ezteriore  coraea  (interiore  inyisa.)  Palpi 
mazillares  tenues,  art.  2n^  4*0  que  elongatis.  Tibias  omnino  muticee.  Tarsi  breTea, 
tennei,  articulis  4  primifl  equalibus,  posticia  art.  4^  subtus  producto,  breviter  calceato. 

Frons  inimpressus,  ocellis  supra  oculos  sitis,  minus  distinctis.  Proximus  videtur 
Olophro,  at  tarsorum  structura  abhorret.  Discedit  porro  statura  long^ore,  elytrisque 
abdominis  segmentum  1  ^^^  solum  tegentibua.    Yictus  riparius. 

L.  convexicolle.^  Elongatum  nigrum,  tborace  convexOi  lateribus  rectis  submargina- 
tis,  anguUs  anticis  rotundatis,  basi  cum  angulis  posticis  rotnndata,  sat  dense  punctato, 
obsolete  canaliculato,  ante  basin  leyiter  foveato,  elytris  grossius  punctatis  sutura  lenter , 
eleTata,  abdomine  subtilissime  alutaceo,  ano  pedibus  antennisque  rufopiceis.    Long. 
'19.    Eagle  Harbor. 

®  Mas  abdomine  nigro ;  femina  sesqui  major,  abdomine  concolore  testaceo. 

70  M.  costatus.—  Niger  thorace  celluloso,  elytris  versus  apicem  transversim  impressia, 
tricostatis  interstitio  eztemo  punctulato,  abdomine  late  marginato,  segmentis  3  primis 
utrinque  carinula  brevi  instruetis,  1"bo  ad  basin  subtiliter  canaliculato.    Long.  }  lin. 

The  feet  are  piceous :  seems  allied  to  M.  tesserula  Curtis.  Er.  913. 

71  A.  assimilis.— Oyalis  nigro-pioea,  subtiliter  dense  punctata,  thoraoe  antice  angusta- 
to,  lateribus  rotundato,  basi  utrinque  punctis  seriatim  transTersim  positis,  elytris  punc- 
tato-striatis,  interstitiis  altematim  punctis  majuaculis  uniseriatim  positis.  Long.  *16. 
Eagle  Harbor. 

$  Tibiis  posticis  elongatis  curratis. 

7*  A.  indistincta. — ^Fere  hemispherica,  pioeo-rufa,  obsolete  sparsim  punctulata,  tho- 
race  lateribus  minus  rotundato,  basi  subsinuata,  punctis  utrinque  notata,  elytris  punc- 
tato-striata,  interstitiis  altematim  punctis  3  yel  4  majusculis.    Long.  *11. 

73  A.  collaris. —  Ovalis,  convexa,  rufo-testacea,  antennis  capite  thoraceque  piceis,  hoe 
lateribus  valde  rotundato,  dense  punctato,  basi  truncata  punctis  majoribus  utrinque 
notata ;  elytris  profunde  punctato-atriatis,  interstitiis  vix  subtilissime  punctulatis,  alter- 
natim  punctis  5Tel  6  majusculis.    Long.  *12.    Bagle  Harbor. 

$   tibiis  posticis  curvatis. 

^  A.  strigata-^Hemispheriea  rufa,  thoraee  lateribus  rotundato,  basi  truncate,  levia- 
simo,  elytris  tenuiter  punotato-striatia,  intoratilUi  tranarersim  subtiliter  rugulosis.  Long, 
•08. 


Ctbtusa  Er. 

*  Sternuchcs. 

gibbultu. 
AoATBiDinif  IBi§er. 

"  ruGconie. 

"  revolTen*. 
Pbai^crub  Pagk. 

"difformu. 
Olibbus  Er. 

Bbacbtpt  KBITS  KuffeBm. 

OTticn  Kug.  Er.  Iiu.  Germ.  S,  1S3. 
Coi^STUS  Er. 

t  Er.  Gem.  Z.  4,  S43. 


Nitid<Jatr 
tantalliu. 
Carpophilu*  laaeh. 
niger  Er.  Oerm,  Z.  i,  MS. 
Cercut  niger  Sajf.  J.  Ac.  S,  1 9S. 
Epo&sa  Er. 
flavicuu. 

parvulk. 
lODgnU. 

ni&  £r.  Germ.  Z.  4,  t78. 

iVtfiii.  rafa.  Sag.  J.  Ac.  6, 180. 


>*  C.  globou. —  Hemiipharlei,  nlgio-pleai,  nltidk,  thonoe  nbtfli  W  dante  panottilato 
hMl  tninuto,  uignlii  pocticu  fix  lotniiditii,  nurgine  ditpluDD :  AjtAt  denia  ponetit- 
Iktu,  punctiKjae  fix  n^sribiu  Miutiiu  padtli,  utaimanmL  bui,  tanla  tibiiaqae  [do«as, 
hii  uticU  Doa  diUtatU.    Long.  '13. 

I*  SriBNUCEoa.  Antcnns  capiUans.  uticalo  V^  enuian  majote ;  3  nltdini*  puim 
diUtotia,  amuibui  *«tii  3  longi*  kpicallbu.  HoUthorax  aubtai  paraugnut,  promi- 
neni,  pUntu.  utiea  deolinu,  pedibui  mtcnnediu  in  docliTitatt  profunda  aitit,  approxi- 
niatii.  CoiB  antiisa,  azaerUB,  conios,  poitioa  ptmiagiM  LunioatK,  tbdominii  partam 
utarioiam  obtageutei.  Abdoman  pamun,  S^rticnlatDm,  (utlimlia  3  pilmia  otauoU- 
datia  ?)  Tarai  filifoimaa  oonioliditi,  ungntbtu  limpUcibaa. 

Haad  laiga,  KmidTaolaHj  lounded  antcrioilf,  acutalf  angnlatad  on  the  lidaa  behind, 
labruiD  TQTj  abort,  almoit  concaajad  b^  tbe  margin  of  the  cl jpeoap  Thorax  verj  ibort, 
not  emarginate  in  ftont,  baae  rouitdad,  auglaa  none.  Elytra  ooTariug  the  abdoman, 
daeliToos,  icaicalj  co&Tei  behind.    Palpi  flUrarm.   I  ihoold  have  contidend  thii  inaaet 


RKHABE8  OH  TBI  COUOFTERA. 


228 


Phenolia  Er. 
grossa  Er.  Z.  4,  800. 
JVt^.  grossa  Fabr.  El  1,  847. 
Omosita  Er. 

colon  Er,  Germ,  Z.  4,  S99. 
Meliqbthes  Leach. 

obfloleta. 
Amphicrossus  Er. 
■  concolor. 

Ip8  Fabr. 
sepulchralk  Rand.  B.  J.  2, 19. 

Dejeanii  Kb.  N.  Z.  107. 
filiformis. 
bipunctatos. 
Peltis  Geoff. 
fratema  Rand,  B.  J.  2, 1 7. 

ferrugineaX  Kb.  N.  Z.  104. 
septentrionalis  Rand.  1. 1. 1 7. 
Thtmalus  Latr. 

fulgidas  Er.  Z.  5, 458. 
CicoNES  Curtis. 
fuliginofius. 

Synchitafid.  Mels.  P.  ilc.  2,  111. 
Cbrtlon  Latr. 
affine. 
unicolor. 
Latridius  unu  Zieg.  P.  Ac,  2,  270. 
Cucujus  Fabr. 
clavipes. 


Il£M0PHL<EU8  Dtf;.  Et. 

bignttatos. 
Cucujus  big.  Say.  J.  Ac,  5, 267. 
Dbndrophagus  Fabr. 

"  glaber. 
Brontes  Fabr. 

dMva  Fabr.  EL  2,  97. 
SiLVANUs  Latr. 

"planus. 
Paratenstub  S^. 

•*fu8cus. 
Paramecosoma  Curtis. 

"denticalatum. 

inconspicuom. 
Atomaria  Kb. 

sunilis. 

longula. 

cingolata. 
CoRTicARiA  Marsham. 

senicoUifl. 

denticulata  Kb.  N.Z.  110. 

timilis. 

affinifl. 

convexa. 

reticalata. 

cayicollis  Man.  Germ.  Z.  5,  50. 
Lathridius  lUiger. 

reflexus. 


SI  A.  concolor.-^  Ellipticus  oonTezui,  ferroginens,  punctatiis,  pubescent,  thor&ee 
tenuitermftrginatOy  lateribus  modioe  rotondatifl.    Long.  *15.  Pic. 

^  D.  glaber.— Elongatus  piceos,  gUber,  capite  thoraeeque  punctatis,  hoc  longitn- 
dinaliter  biimpresso,  lateribus  sinuato,  elTtris  punctato-stiiatis,  margine  cum  antcomis 
pedibusque  rufo.    Long.  *27. 

^  S.  planus. — ^Valde  depressus,  ruftu,  capite  thoraeeque  dense  punctatis,  hoc  angnlis 
postids,  late  emarginatis,  denteque  tIx  conspicuo  ante  medium  annate,  angulis  antids 
rotundatis,  elytris  subtilissime  punctnlatis  pubeMentibus,  stria  suturali  tenui  impressa. 
Long.  -12. 

M  P.  fuscus.—  Oblongo-ovatus,  antice  angustatus,  couTezus,  ferrugineo-fuscus,  gros- 
sins  punctatus,  sparse  pubescens,  ihorace  lateribus  subangulatis,  pone  medium  4-den- 
talis,  ante  medium  crenatis,  basi  truneata  elytzis  thoraoa  latioribus  sutura  nigra.  Long. 
•12. 

^  P.  denticulatum.— Elongato-oblongum,  fomgineum,  punctatum  minus  subtiliter 
flavo-pubescens,  thorace  transTcrso  lateribus  paulo  rotundatis  crenulatis,  basi  media 
marginata,  utrinque  impressa,  elytris  stria  sntmili  pamm  profunda.    Long.  HW. 
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MTCETOFHAOin  Fabr. 

TiupHTLLDB  Latr. 

dideninu.  [261. 

Mycetophaffut  did.  Sag,  J.  Ac.  6, 
Dekmkbteb  Lin. 

muriniu  Lin.  Er.  Int.  Qertn.  S,  42&. 
Btbbhub  Linhe. 

'  kmericaniu. 

cyclophonw  Kb.N.  Z.  117. 

^ciffie  Kb.  If.  Z.  lie. 

■miaa  Fabr.  EL  \,10i. 


SxKCALTPTA  DiUtqfn. 

"echinalA. 
Flattboua  Leaeh. 

deprecaum  Er.Jair.  Ill, 
HiSTER  Lin. 

Abbreviatna  Fabr.  EL  i,  SB. 

depuntor  Say.  J.  Ac.  6, 83. 


fc.  31. 

■ubrotundus  Siiy.  /.  Ac.  5,  SS. 
Fahoualds  Er. 

bistnatua  Er.  Jahr. 
Sapkinus  Leack. 

peDSf Ivanicus  £r.  1 84. 

aaaimilis  Er.  184. 


pTOsimaa. 

HitUrm.  Say.  J.Ac.  15,41. 
fraternog  iec.  B.  J.  6,  77. 

fluler  /.  Say.  J.  Ac.  6, 40. 
PLATTCERoa  Latr. 
"depreasus. 
quercua  &Ata. 

PL  iteurideni  Say.  J.  Ac.  3, 249, 

Lucama  querc.  WAer  Obi.  1, 8I>. 
Geotrufbs  Latr. 
miaropbagua  Say.  J.  Ac.  3, 211. 


**  B.  ameiiouiui.^Jblongo-OTitiu,  aoticl  umtoa,  conveiua,  nigei  denae  bmilcT 
(OMO-pubeuou,  thonca  nigro  duereoqne  Turicgkta,  elftrii  laton  TitUaqus  4  nigcU, 
gntUa  albia  interruptia,  qiue  apstium  truuTeranm  antics  denUtum,  poatice  lateribua 
obliqnii,  medio  rseta  tni&atam,  foimant ;  guttiaqoe  noiuiDllii  iliia  Tcnui  &ptcam  ob- 
liqna  retronnm  poaitia ;  tanuiur  atriatia.  Long.  -4.  Twice  the  aiae  of  B.  cyolaphonu ; 
tmmd  boat  Niagua  to  Lake  Superior. 

ar  B.  eiimius. — ObloDgna  antiee  acnttu,  Uteribui  paralleliu,  niger  fnaeo-piibeaceDa, 
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Aphodiits  til  curtos  Hd,  I  L  105. 

^  hyperborens.  Oxtomus  Lair, 

omiasiifl.  [nee.  Say.      strigatus. 

concavus  Hd.  J.  Ac,  N,  8.1, 103,  Aph,  itrigatus  Say,  J.  Ac,  8,  SI  2. 

pinguis  Hd,  I.  c.  103.  Rhtsssmus  Muis. 

"angularifl.  **  cribrosus. 

"consentanens.  ^Soiaxia  Encyd, 

4-tuberculati]8  Fabr,  "lacusiriB. 

^  A.  hTperboretu.— Oblonguf  rafo-piceus  nitidas,  capita  nigro,  thontoo  lateribni 
punctato,  disco  Ifeyissimo,  angulis  posticis  obtuaia  rotundatiB,  l>asi  Tix  marginata 
utrinqoe  obliqua,  nigro  lateribus  obsolete  rufis,  elytris  crenato-striatia,  intentitiiB  fere 
planis»  IflBTissimis.  Long.  *3.  Pio.  The  clTpeus  is  smooth,  with  only  a  few  points  at 
the  side,  the  margin  reflexed,  and  slightly  emarginate.  Belongs  to  Erichson's  di- 
▼ision  D,  as  well  as  the  three  following  species.  It  is  Tery  similar  to  A.  omiuutf  bat  dis- 
tinguished (apart  from  color)  by  the  smooth  clypeos  and  impunctured  elytra.  I  hare 
changed  the  name  of  the  next  species,  as  it  cannot  be  Mr.  Say's  A.  concayus :  that  author 
makes  no  mention  of  the  large  scutellum,  which  he  would  not  have  failed  to  obserre  In 
comparison  with  other  species.  I  know  not  how  Mr.  Haldeman  omitted  this  character 
which  would  serve  at  once  to  distinguish  the  species  in  question,  and  A  pinguis  from  all 
the  other  American  species  seen  by  him. 

**  A.  angularis.— Oblongus  niger  nitidus  supra  undique  sparse  subtiliter  punctulatus, 
thorace  lateribus  rotundato,  angulis  posticis  obtusis  non  rotundatis,  basi  Tix  marginata, 
utrinque  oblique  vix  sinuata,  lateribus  punctatis,  disco  parce  punctate,  elytris  profundius 
crenato-striatis.    Long.  '26.    Pic.  Yariat  elytris  piceis,  pedibus  rufo-piceis. 

Agrees  with  A  pinguis  in  being  covered  with  a  fine  punctuation ;  the  clypeus  is  more 
broadly  emarginate,  and  the  posterior  angles  of  the  thorax  not  at  all  rounded ;  the  basal 
margin  of  the  thorax  is  interrupted  and  indistinct.  The  ^  has  the  thorax  a  littU 
wider  than  the  elytra.    Belongs  also  to  Erichson's  division  D. 

^  A  consentaneus. — Elongatus,  rufo-testaceus,  elytris  pallidioribus,  capite  thora- 
ceque  subtiliter  sat  dense  punctatis,  hoc  lateribus  parum  rotundato  angulis  posticis  ob- 
tusis valde  rotundatis,  basi  tenuiter  nuurginata,  elytris  thorace  non  latioribus  profunde 
crenato-striatis.    Long.  '2. 

Clypeus  margined,  scarcely  emarginate,  frontal  suture  straight :  the  punctures  of  the 
thorax  are  intermixed  with  a  few  very  minute  points.  Belongs  to  division  E,  of  Erich- 
son. 

^  R.  cribrosus. — Piceus,  opacus,  thorace  lateribus  rectis,  angulis  posticis  late  emar- 
ginatis,  basi  vix  rotundata,  grosse  confertim  cribrato,  canaliculate,  elytris  antice  suban- 
gustatis,  basi  emarginatis,  acute  10-costatis,  sulds  uniseriatim  leviter  punctatis.  Long. 
•16. 

Head  convex,  punctured,  clypeus  scarcely  margined,  oblique  each  side.  I  should 
refer  this  species  to  Euparia,  were  not  the  posterior  tibie  destitute  of  the  rows  of  bris- 
tles, and  the  external  spur  which  distinguish  that  genus  ;  they  have  two  scarcely  dis- 
cernible rudiments  of  teeth  on  the  outer  edge.  The  podex  is  entirely  concealed  by  the 
elytra. 

*^  M.  lacustris.— Oblonga,  convexa,  postice  iubdilatata,  nigra  nitida,  thorace  trans- 
verso,  antice  angustato,  basi  marginata,  utrinque  oblique  subeinuata,  angulis  posticis 
rotundatis,  lateribus  marginatis,  anticeque  impressis,  sat  dense  grossius  punctato, 
elytris  valde  crenato-striatis,  interstitiis  convezls  Uevibus.    Long.  *18. 

Head  convex,  rough  anteriorly  with  elevated  granules,  clypeus  finely  margined,  widely 
emarginate.    There  are  also  two  ipedea  found  on  the  Atlantic  coast 


Lachmostxbita  Hope. 
"  queicin*. 

MeL  qutre.  Kn.  N.BtiL  14. 


"fiidlis. 
Smuca  WZtag. 
Tespertiiu  DeJ.  Cal. 
MeL 


DiPLOiAXiB  Kirbg. 
trirtia  Kb.  If.  Z.  18' 


DiCHKLOHTCHA  Bar.  Kb, 
bexagoDk. 

MtlaL  hex.  Gtrm.  Int.  Ntn.  1S4. 
elongitft  Hatrit. 

MelohnlMa  dongata  F.  EL  a,  174. 
Tiraaceiu  Kb.  N.  Z.  1S4. 

Backu  Kb.  N.  Z.  lU. 
iSojr.  J.  Ac.  8,  iU.   QsHODEiuiA  Ltpell. 

•cabmin.  Ooiy  fr  P-  CeU  fat.  9,/g.  3. 
S  Oymnodiu/oveatui  Kb.N.Z.140. 
! rugonu  Kb.  N.  Z.  HO. 


mlniu  ubtiliUc  punctata,  uitic*  mgoitito,  lataiQnu  puam  diUMtit,  uiguli*  potticia 
rwtU,  bul  niKlia  Ute  mlnoi  oiWau,  alytrii  obialets  3-MMtatij  ut  duus  punctatia 
ngoaisqiM,  mnboiM  hnmcnU  mlnoi  alarati,  ingalD  lanmli  obtujo,  pygidio  parM 
poDCtata.     Long.  -93. 

3  inUniunun  elava  purta  raliqna  longiDn,  eoipore  erliniliico.    - 
S  antminanim  cUn  brer!,  onipare  poitio  lenta  dU^talo. 

Thia  ii  one  of  ■  gnmp  of  -war]  elonlj  illied  ipede*,  which  I  hvrt  dirided  ■ceording 
to  tha  form  and  panMnatiaii  of  ths  thorax,  ud  the  form  of  tha  intiua]  angle  itf  tlia 
dftia.    It  Ii  the  common  ipesiaa  ereiTwhare,  and  ia  probabl;  UeL  qneioiaa  Knoch. 

"  L.  aiuda. — Nigro-oaatanea  nitlda,  anpra  glabra,  antannia  pedibnaqae  nifD-testae«ii| 
thonca  aat  deoaa  diitlnctioa  paiiotati>i  antioa  anguitato,  lataribu*  panim  dilatatla, 
anguUa  poatuna  reoQa,  baai  media  lata  minoa  aiteoaa,  elytria  leriter  3<oatatia  diitineU 
iua  aat  desaa  poDotatia,  nmbons  humsiali  prommulo,  angulo  inturali  obtiiao,  pjgidio 
puce  punctata,  baai  longitndinalltei  ragoao.    Long.  -92. 

$  Corpora  poitiee  modiee  dllatato.    More  dilated  behind  than  the  preceding,  with 
bigtr  pnuotiiTea  on  tha  thorax  and  elytra. 
"  L.  coDomilia.— Poatlee  aon  dUatata,  oaatanea,nilldaanpia  glabra,  aDtennli  pedibnaqoa 
miatato,  lataribua  modiot 
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DiCERCA  Esek. 
divaricata. 

Slenuris  divarieata  Kb,  N.  Z,  154. 

Buprutu  div.f  Say,  J.  Ac,  8, 163. 

Dicerea  dubia  Mels.  P.  Ae»  2, 142. 
anriclialcea  Mels,  P,  Ac,  2, 142. 

parumpundaia  Mdi.  ibid* 
tenebrosa. 

Stenuris  teneb.  Kb.  N.  Z.  155. 
lacustris. 
Ivgubris. 
bifoyeata. 
Anctlocheira  Esch. 
lineataDe/.  Cat. 

Buprestis  Uneata  Fdbr.  El  2, 192. 
NuttallL 

coMulam  Dej\  CaL 

Anoplis  NuUaUi  Kb.  N.  Z.  152. 
macnliTentrit. 

Bup,  mactdiv.  Say.  Exp.  2. 

Bup.  ^-notata  Lap.  Bup.  pL  82. 

AnopHs  rusticarum  Kb.  N.  Z.  151. 
ftriataDe/.  CaL 

Bup.  striata  Fdbr.  EL  2, 192. 
Phjenops  Esch. 
aammilig. 
'longipes. 

Bup.  longipes  Say.  J.  Ac.  8, 164. 
CHRTSOBOnraBia  Esch. 
dentipes. 

Buprestis  den.  Germ.  Ins.  Nov.  88. 
femorata  DeJ.  Cat. 

Bup.femarata  F.  EL  2, 208. 
■cabripennis  Lap.  Bup.  pi.  9,  Jig.  71. 

Odantomus  trinervia  Kb.  N.  Z.  157. 
AoRiLUS  Meg. 
lacustris. 
adyena. 
Fornax  Lap. 
tpretoB. 


Cratontchus  DeJ. 

poncticollis. 

recticollis. 

decnmaniis  Er.  Oerm.  Z.  8, 104. 

commqnis  Er.  ibid.  8, 102. 
Adrlocbra  Lair. 

'brevicomis. 
LiMONiua  Esch. 

covSasoBDef.  Cat. 

qaercinus  DeJ.  CaL 
Elater  quer.  Say.  An.  Lye.  1,  262. 
Camptlub  Fisch. 

denticoniis  Kb.  N.  Z.  145. 
Jlavinasus  Mels.  P.  Ac.  2,  219. 

productas  ?  Rand.  B.  J.  2, 8. 
Cardiophorub  Esch. 

vagos. 
Crtptohtpnub  Esch. 

insignis. 

nlaceipes  Germ.  Z.  5, 189. 

lacustris. 

tumesoens. 

simplex. 

miselliis. 

dorsalis  Germ.  5,  147. 

renifer. 
Ampedub  Meg. 

logubris  Germ.  5, 165. 

semicinctus. 
EL  semicinctus  Rand.  B.  J.  2, 10. 

apicalis. 
EL  apicatus  Say.  Am.  TV.  4. 
Amp.  melanopygus  Germ.  5, 161. 

pboenicoptems  Germ.  5,  161. 

luctuosus. 

ferripes. 

sparsns. 

latosos. 
Pribtilophus  Latr. 

fiisifofiiiis. 


*  Kirby  giTM  this  m  idnitiotl  witb  the  Bnropeui  P.  appendieiilata :  the  charaeten 
in  this  group  are  rather  obaoore,  and  I  prefer  eontfaming  it  as  dbtinet  until  I  hare  an 
opportunity  tat  ooaparieon. 

*  This  species  is  Tery  near  to  A.  oonspersa,  (Oeruu  Zeit.  2,297*) 


UKM  8UPEBI0B. 


CoRTKBiTBa  Latr. 
anchorago. 

Ctenicenu  I^ndalli  Kb.  N.  Z.  149. 

Elaler  anchorago  Rand.  B.  J.  2, 9. 
re«plend«iig  Genu.  Z.  4,  GO. 

Ladxas  re^.   EtA.   Than.  ArdL 
2,34. 

ElalfT  ararivt  Hand.  B.  J.  2,  7. 
cylindriformii  Germ.  4,  G4. 
*  mirificuB. 
DiACAMTHDB  Latr. 
inedianuB  Gervi.  i,  71. 
iubmetslliciu  Oerm,  4,  T3. 
eneolua. 
bicinctus. 

Ludiut  bic.  Dtj.  Cot. 


Qmbntictu  i>ey.  OA. 
pAuperatni  Jhj.  CaL 
filifonDU. 
pulcber. 


El.  euriatut  Sag. 

Ludius  propola  Dtj.  Cat. 
iq>propiiiqi]Mii. 

EUtter  appro.  Hand.  B.  J.  2,  B. 

El.  ceriptnnit  Kb.  N.  Z.  160. 
■plendenB  ZUg.  P.  Ac.  3,44. 
furcifer. 
triondulatua. 

Elaler  3-unrf.  Ra$id.  B.  J.  3,  IS. 


dubitu. 


Ctphox  Fair. 

obscnn  OuMn.  Men.  4. 

Tariabilis  Guirm.  S). 
Ptkactomkma  Dtj. 

borealia. 

Lampyru  bar.  Rand.  B.  J.  2,  It. 

fklw. 
Ptoolampib  Dej. 

Uediftf. 
Eu-TCHMiA  Dej. 

neglecia  Dej. 

comuca  Dej. 

Lamp,  comuea  Fair.  El.  8,  lOO. 

Ucustrij. 
C£HiA  Am. 

dimidiats  Lee.  J.  Ac.  N.  S.  1,  76. 
Celeteb  Nitt. 

myalociDS  Lec.ib.  77. 

tabtda  Lee.  H. 
EitoaNm. 

coccuutna  Lee.  I.  L  77. 

modeatni  Lee.  80. 
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*  ragosiiliis.  Telephorus  Gtof, 
'  panctatus.  bilineatas. 

'marginellus.  CarUharis  bilin.  Say.  J.  Ac,  S,  182. 

levicoUis.  Curtisii  Kb.  N.  Z.  247. 

MaUhacus  ktm.  Kb.  N.  Z.  248.  ^  nigrita. 

*pubeniliis.  Bcitula. 

.'^curtos.  CariOiQxii  9c.  Say.  J.  Ac.  5, 169. 

The  feet  are  either  yellow  or  ftueoot,  the  2^^  mnd  3^  joints  of  mntenns  equal,  and 
each  i  the  length  of  the  4**^ ;  clawa  with  a  large  tooth. 

*  P.  rugoBulos.— Niger  tenoiter  pubeecens,  capite  antice  flaTo,  (djpeo  apice  ftisco) 
postiee  dense  punctato,  thorace  subtransTerso,  apice  angustato,  basi  truncato,  antice 
transTersim  impresso,  canalicnlato,  pnnctatOi  lateribus  flavis;  elytris  dense  scabris, 
lineolis  3  obsoletis ;  coxis,  antennarom  articulo  1"^,  palporum  basi  pedibusque  antidt 
flaTis.    Long.  *32. 

The  3^  joint  of  the  antenne  is  longer  than  the  2nd,  but  shorter  than  the  4^.  The 
anterior  thighs  are  commonly  dnsky  beneath,  sometimes  all  the  feet  are  black :  the  claws 
arebifld. 

'  P.  pnnctatas.  — Niger  densios  cinereo-pubescens,  capite  antice  obscure  rufo,  pos- 
tiee dense  punctato,  thorace  quadrato,  lateribus  Tersus  basin  sinuatis,  angulis  posticis 
prominulis,  rufo,  dense  punctato,  disco  utrinque  pone  medium  elevato,  elytris  minute 
scabris,  lateribus  margine  antice  pallido.    Long.  *28. 

The  2"^  joint  of  the  antenne  is  f  the  length  of  the  3>d,  whicli  is  equal  to  the  4*^ ; 
the  palpi  are  longer  than  in  the  preceding :  claws  with  a  broad  tooth. 

•  P.  marginellus.  —  Niger,  cinereo-pubescens,  mandibulis,  antennarum  articulis  2| 
palpisque  testaceis,  capite  postiee  dense  punctate,  thorace  quadrate,  lateribus  fere  reo- 
tis  anguste  testaceis  angulis  posticis  prominulis,  minus  dense  punctate,  disco  utrinque 
modice  eloTato,  elytris,  subtiUter  scabris,  sutura  margineque  tenui  pallidis.    Long.  *31, 

Like  the  last  in  form ;  the  palpi  are  shorter  and  more  dilated,  the  thorax  less  punc- 
tured, the  3^  joint  of  the  antenne  is  but  little  longer  than  the  2nd. 

*  P.  puberulus.— Ater,  undique  subtiliter  cinereo-pubescens,  thorace  quadrato,  angulif 
posticis  prominulis,  late  canaliculate,  disco  subtiliter  alutaceo  utrinque  pone  medium 
elerato,  lerique,  elytris  subtilissime  scabris,  pedibus  antennisque  fusds  basi  testaceis, 
his  articulis  equalibus.    Long.  *2o. 

Like  UBvicoUU,  but  the  thorax  is  pubescent.  The  palpi  are  filiform,  claws  with  a  broad 
tooth. 

^'^  P.  curtos.  —  Latiusculus  niger  subtiliter  pubescens,  thorace  brerissimo,  utrinque 
truncato,  lateribus  obliquis  rectis,  leri,  lete  flavo  apice  nigra ;  elytris  subtilissime  puno- 
tatis,  abdominis  segmento  singulo  testaceo-marginato,  antennarum  basi  mandibulisque 
testaceis.    Long.  *17. 

The  eyes  are  scarcely  prominent,  the  S^d  and  ^  joints  of  the  antenns  are  equal, 
each  being  twice  the  length  of  the  2nd  *  claws  dilated  at  the  base. 

>>  T.  nigrita.— Niger,  imdique  cinereo-pubescens,  thorace  subquadrato,  latitudine 
lesqui  breriore,  antice  Tix  angustato,  undique  marginato,  angulis  posticis  vix  rotunda- 
tis,  disco  leyi,  utrinque  pone  medium  modioe  elerato,  elytris  distinctius  punctatis, 
margine  antice  testaceo.    Long.  *22. 

The  3>d  and  4^  joints  of  the  antenne  are  equal,  each  twice  as  long  as  the  2nd; 
claws  with  a  tooth:  palpi  moderately  dilated.  Varies  with  the  mouth,  base  of  an- 
tenne, margin  of  thorax  and  anterior  Heet  testaoeous. 
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"nigriceps.  Htdmocir^  Am. 

SiLiB  Afrg.  difficilk  Ue.  An.  Life,  ft,  !7. 

"  lonpcoTTiis.  Xtlbtwob  Latr. 

"  diffiuilis.  taetni  Dtj.  Cat. 

Haltbihub  Zotr.  Dobcatoma  Fabr. 

fti^lu.  OMllatDm  Sag  Exp.  3,  97S. 

parrvliu.  Asobium  Fiiftr. 

niger.  fbveatnm  Kb.  N.  Z.  ISO. 

CoLLOrs  Et.  emiu  M«a.  P.  At.  S,  309. 

tricoloT  Er.  Monog.  67.  Oohina  Ziey. 
JfoWAJiM  trie.  San.  •^-  -<^-  S.  183^       nigrm  ATdt.  P.  .ie.  S,  SOS. 

Cluus  ii'air.  Kluf .  Amthioub  Fdbr, 

nndatolni  Soy.  &  /.  I,  ISS.  4-pittattii  fiolit  P.  jIc.  1,  S04. 

trabihu  Kl.  Man.  CL  SBS.  "teiminalis. 
Thanatimui  <Mominalit  Kb.  344.        "  ilifficilJa. 

dioncknu  OL  4, 18,j)1.3,  33.  " acabriceps. 

>*  T.  nigrieepi.  —  PklUdni,  apuH  longins  omano-pnbcMana.  nplta  fgrtiit  dIbto, 
th(iimceUtitiidiiuTixbitTlan,rabquw)nta,  margiiu  imdiiiiu  ■larmto,  diMO  modic*  da- 
T>to,  medio  Uto  impmao,  alftrii  diitiiictiui  pimoUtij,  madia  lerilor  Inftwftli  Iioof. 
■17. 

Tha  3^  aod  V^  Jolnta  of  tba  MMniw  are  equal,  aadi  baing  ooa  tlibd  longv  than 
^  1  palpi  a  little  dilated,  poatpaetoi  taiootu  i  dam  bifid. 

<*S.  Longiconiii.  — Nign,B{>aiMpabaacaiu,  thonee  latitudine  triplo  lrpnore,lNta 
flaro,  maigine  antice  poattceqne  nigm  elerato,  angnlii  poiticU  aenta  indaia,  Inrl;  alj- 
tria  minua  mbtllitei  pnnctatiiffiaiulibalii  Baiia.    Long.  '3. 

Tilt  aotenDB  are  tptj  long ;  tlia  2id  joint  tstj  ilunt  and  the  S^  aqnal  to  tha  t^  | 
the  lateral  mugin  of  tbotax  la  yvj  umw. 

1*  S.  di&cilii.  —  Kigia,  dnoao-pabeMen*,  thotaee  latitndina  triple  ktmicca,  tatlaa 
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"  granalarifl.  Mordblla  Fdbr. 

^pallens.  atrata  MtU.  P.  Ac.  2,  818. 

ScHizoTus  Nnu  bignttola. 

cenricaliB  Am.  Ent.  Mag.  6,  874«  ^  pectonlis. 

PoooNOCERus  Fisch,  "  Anaspis  Latr, 

concolor  Nm,  L  c.  5, 876.  nigra.                                       [1,  99. 

Pedilus  Fisch.  HaUomenus  nig.  Hd,  J.  Ac.  N.  S. 

CoMPBTMA  Say.  R  J.  1, 189.  ventralk  MeU.  P.  Ac.  2,  812. 

lugubris.  "filiformis. 

mus  Nm.  L  c,  875.  flavipeimis  Hd.  L  1. 100. 
AtUhicus  lug.  Say.  J.  Ac.  6, 246. 

Variat ;  a  elytromm  basi  rufetoente ;  i?  antennU  pedibna  elTtriiqiie  tettaaeia,  hoe  Am- 
cia  lata  ad  medium  faaca ;  capita  thoraoeqoe  foscis :  r  capita  thoraceque  taatacaia,  alj- 
tria  fiaacia  indiatincta. 

A  very  variable  apecies,  diatingiiiahed  firom  the  preceding  only  by  ita  acabrous  head 
and  thorax  and  longer  pnbeaeence.  The  yarietiea  did  not  occur  mixed  together ;  the 
type  and  «  were  very  abundant  near  Ft.  Porphyry :  0  and  r  are  found  along  the  en*- 
tire  coast  of  the  lake. 

^  A.  granulans.  —  Subelongatua,  conTexos,  niger  bravitar  albo^pubaaeens ;  capita 
thoraceque  dense  minus  subtiliter  granulosis,  illo  basi  lubemarginato,  angulis  acutia, 
linea  longitudinali  tenui  IstI  ;  hoc  capite  non  angustiora*  latitudiae  breriore,  oborato 
basi  truncata,  obsolete  marginata ;  elytria  parallelia  dense  minus  subtiliter  panetalit» 
apice  rufescente,  antennis  tibiis  tarsisque  testaceis.    Long.  *18. 

Yariat,  a  capite  thoraceque  fuads,  elytris  tastaoeis  fiwda  lata  ad  madiiim  nigra. 

fi  testaceus,  elytris  fiucia  fusca  indistincta. 

^  A.  pallena.  —  Pallide  testaceus,  conTexus,  albido-pubeaeana,  oaalis  nigris,  eapili 
triangulari  basi  amarginato,  angulis  aeutis,  minus  dense  punctata,  linea  longitndinaH 
IsTi,  thorace  capite  non  angustiore,  latitudine  breriore,  oboTato,  obaoleta  canalionlataa 
aat  dense  punctato,  elytris  subtilius  punctatis,  apice  subtruncatis,  abdomine  nigro-fbf- 
CO.    Long.  *1L 

*>  M.  pectoralis.— Angusta,  nigra  dense  pubeaaans,  thoraoa  latitudiaa  sasqoi  bn- 
fiore,  lateribus  rectis,  macula  parra  flaya  utrinque  Tersus  apicam,  aljrtris  postica  paido 
attenuatis  macula  magna  basali  ad  suturam  fere  axtendanta,  sutura  marginequa  pona 
medium  anguste  flayis,  abdominis  sagmento  singulo  flaTO-marginato,  antennis  pedibos 
pectoribusque  flsTis,  his  macula  magna  utrinque  nigra.    Long.  '13.    SLakibeka. 

^  I  hare  found  it  necessary  to  divide  this  genus,  and  thenfora  give  the  oharactan  of 

my  two  groups.  

ANTHOBATBS. 

Tarsi  anteriores  articulo  9^  subcalceato,  emarginato  que ;  4^  minuto  vix  conspicno. 

Ungues  simplices,  baai  dilatatL  Abdomen  aonieimi,  atylo  anali  nulla :  coxis  antiaia 
parmagnis,  conids,  prostemum  obtegentibus.  This  genua  contains  Anaspis  8-faiqat« 
Mais.  P.  Ac.  2, 313,  and  two  other  similarly  ookncd  spaciea. 

ANASPIS. 

Tarsi  anteriores  artieulis  deerasaantibiis,  4^  periBeri,  bOobato.  Ungues  basi  lata  vix 
dantatL    Abdomen  et  ooxs  ut  supra. 

**  A.  filiformia.— Linearia,  rufo-teataoea,  dense  flaTO-pobeoaans,  thorace  capite  pa- 
ram  latiora,  latitndina  sasqiii  tareriora,  angiiHt  poaticisTaetb,  elytris  snbtilisaima  tiaiia- 
▼arsim  rugosis,  ahdflmina  fiiseo,  antamiiaiiigria,  baii  tatlMda.    Long.  *L 


S8S 


LAEB  SnPEBIOB. 


Eficauta  Dej. 
cinerea  Dej,  Cat. 

LyUa  cm.  Fabr.  EL  S,  80. 
"fimilabrii. 

SpHfRIBBTES. 


Cepbai,ooh  iTm. 

lepturidei  Nm.  Eat.  Mag.  5,  ST7. 

TBriuu  Hd.  J.  Ae.  !f.S.l,  96. 
DiTTi.ua  Fucker. 

oceruleus  ifil.  a.  1,96. 
AflCLEBA  Dej.  Schmidt. 

pancticollu  Hd.  A.  96. 
PTIHO  Latr. 

lugn  Kb.  N.  Z.  164. 
.  Helamdkta  Fabr. 

"mMolsta. 
Obcbkbia  Latr. 

gntcilia  JHeU.  P.  Ac.  8,  GT. 


Xtt-ita  Past. 

"  bupresloides  Pi;  •«•  XJ.  Jf.Z.  240. 
Sksrofalpus  HtU. 

subrtmtus  Hd.  J.  Ac.  N.  S.  1,  98. 

obsoletnt  Hd.  L  c.  98. 
ScRAPTiA  Latr. 

biimpresM  Hd.  L  e.  100. 
CiBTBLA  Fabr. 

seiicea  Say.  /.  Ac.  3,  270. 
Flattdbha  Lap. 

cln>eata  Hd.  J.  Ae.  N.  S.  1, 102. 

'NXLITBR. 

noeoliu. 
Upib  Foir. 
cenmbcndea  J^ofr.  El.  3,  S84. 

rme&Ho  rettcu.  Saif.  Exp.  2,  279. 
variotoflus  Seam. 

"  CbTU ODES. 

diaciccdiU. 


Terr  diffuMit  bom  B.  atnta  in  the  foim  of  tha  Ubnim. 

*•  8.  'rirocnu. — Blongatui,  nlgsi,  lapn  obieare  rlmeent,  nitidoj,  upite  thoneeqae 
dmiM  ponctaUj,  hoc  capita  noa  Utiora,  Utaribas  rotundati>,  baii  uigustmto,  elftria 
Aonn  HMjnJ  Utioiibtu,  tabtililai  pimcUttMitRilia,  siitara  iDtantitiUqne  altamii 
pnnotli  paudi  leiiatia,  antannii  ca|nle  thoracequa  Idngioribua,  bui  rufo-piccii. 
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•Prioonathus. 

monilicornis. 

DUylus  moru  Rand.  B,  L  2,  22. 
Attelabus  Idn. 

pubescens  Say.  J,  Ac,  5,  252. 
Arrhenodes  Stev, 

m&zillosus  Sch.  1,  326. 
Cleoxus  Sch. 

obliquus. 

LiSTRODERES  Sch, 

bumilis  Sch.  2,  284. 
Alophus  Sch. 

subguttatus. 
Hylobius  Germ. 

heros. 

assimilis  Sch.  2,  345. 

confusus  Kb.  N.  Z.  196. 
Otiorhynchus  Germ. 

subcinctus. 
FissoDES  Germ.  . 

nemorensis  Germ :  Sch.  3,  262. 

affinis  Rand.  B.  J.  2,  24. 
Grypidius  Sch. 

gibbifer. 
Erirhinus  Sch. 

sparsus. 


Anthonomus  Germ. 

signatus  Sch.  7,  221. 
Phytobius  Schmidt, 

inseqaalis. 

Ceutorynchw  ince.  Say.  Cure.  22. 
Orciiestes  lUiger, 

pallicomis  Sch.  3,  505. 
Ceutoruyncub  SchUppel. 

nigrita  Dej. 

nodicollis  Dej. 
CossoNUS  Fahr. 

platalea  Say.  Cure.  24. 
Rhyncolus  Creutzer. 

pulvereiis. 
Hylurgus  Latr. 

americanus  Dej.  Cat. 

BOSTRICHUS. 

conformis  Dej.  Cat. 

cum  duobus  aliens. 
Cis  Latr. 

obesus. 

rugosiis. 

Triphyllus  rug.  Rand.  B,  J.  2,  26. 
Spondylis  Fahr, 

*  laticeps. 


catiy  articulis  subrcqualibus.  Men  turn  quadratam,  latitudinc  fere  duplo  breTius,  antice 
subrotundatum.  Pedes  tenues,  tarsi  articulo  1  ™o  longiore.  Approaches  Boros,  but  the 
antenna;  are  very  different :  the  clypeus  is  not  prolonged  in  front  of  the  antennee,  and 
the  lateral  margin  bends  downwards  before  reaching  the  eyes. 

C.  discicolUs.  —  Elongatus,  piceus,  punctatus,  capite  latcribus  parallelis  antice  acute, 
thorace  capite  plus  scsquilatiore,  transverso  rotundato,  basi  angustato  truncatoque ; 
planiusculo,  ad  latera,  et  in  disco  lo-iter  bi-impresso ;  elytris  tliorace  non  latioribus 
parallelis,  versus  suturam  indistincte  striatis.    Long.  'G2.  « 

*^  Phioqnathus.  Corpus  alatum  elongatum.  Caput  clongatum  antice  acutum  oculiB 
parris  integcrrimis,  clypeo  impresso,  marginato  labro  valdc  transverso.  Antenna;  longe 
ante  oculos  sita;,  capite  thoraceque  longiores,  articulo  3  ^  levitcr  elongato,  3  ultimis 
subrotundatis.  Mandibuloe  apice  incise,  intus  serratce.  Palpi  maxillares  articulo 
ultimo  leviter  inflato,  truncato.  Mentum  transversum,  antice  truncatum.  Pedes 
tenues,  tarsi  articulo  1  ""o  longiore. 

I  know  not  what  induced  Mr.  Randall  to  class  this  insect  with  the  CEdemeridie,  it  is 
plainly  a  Tenebrionite,  although  the  position  of  the  antenna;  with  reference  to  the 
eyes  is  peculiar.    Only  the  last  three  joints  of  the  antennse  arc  moniliform. 

^  S.  laticeps.  —  Niger,  punctatus,  thorace  cordato,  capite  non  latiore,  obsolete  car- 
inatOy  elytris  costis  3  Tel  4  minos  distinctis,  antexmis  oapite  thoraceque  fere  longiori- 
bos.    Long.  *75. 

16 


S84 


LAXM  scnaioB. 


var.  Itmuiatut  Eb.  Ii.Z.116. 

"gibbulus. 
^DiLis  Sero. 

"detpecttu. 
Akmiscus  Dej. 

macula  Hold.  I.  c.  48. 

Lamia  macula  Say.  J.  Ae.  5,  268. 
POOONOCHBRUS  Mtg. 

"peDicillataa. 
Tetsaopes  Dalm. 

S-moculatns  Lee,  Hd.  U  e.  it, 
Saperda  Fabr. 


Criocephalus  MuU. 

ogreatis  Hold.  Am.  TV.  10, ». 
TxTBOPiUH  Kirby. 

It^TMEBy  Dej.  MuU. 

onnMDopteram  Kb.  N.  Z.  174. 

GALJ.IDIUH   F<ar. 

dimidiatnin  Kb.  N.  Z. 

Clslm  paUiatut  Hd.  t.L*l. 
ptvteaaKb.  N.  Z.  17S. 
ctXtiM  Kb.  N.  Z.  Ml. 
Clttub  Fabr. 

ipeciosus  Say.  Am.  EnL  pL  SS. 
undiilfttni  Sag,  O. 

undaliu  Kb.N.  Z.Mb. 

Sayi  Lap.  Clgt 

Eigle  HuboT,  JSx.  RathTon.  Very  limiUiin  >pp«usnee  to  S.  baprettoidea,  bnt  tba 
fenu  of  the  thorax  »  difforcnl.    The  poaterior  tilnie  are  acucelj  dilated  at  the  end. 

■■  C.  gibbuliu.  —  Niger  pubegccDi,  tborace  obloiigo.  modice  elenta.  confertiaiinw 
pUQCtalo^  elytria  confertim  aubtiliter  punctatiB,  baii  aubj^bboaia^  gibberii  mimia  «lerv^ 
da,  uite  medium  rafla,  lineia  2  obliquia  spiceque  deniiua  cinereo-Tilloaia :  uitcnnunm 
Mtlcalo  l""  taraiaque  raSa.     Long.  -ZT.  • 

Tory  aimiUi  to  C.  TeiracDiut,  but  tha  thorax  is  leaa  elent«d  and  the  elytra  moia 
diltinctly  paDCtnred  and  mueli  lea*  gibboua  :  tbe  3^  joint  of  the  antcnnn  ii  not  arm- 
•d  with  a  apine :  in  the  matkinga  tbera  i>  do  difference,  except  that  the  cincreoiu  lioea 
■n  leu  oblique. 

**  M.  dMpectua.  —  Niger  cinereo-pabeeccai,  aupia  puncUi  pluiibui  nigTO-pobeacanti' 
boi  Taiiegatua,  thoiace  tnniTeno  leri,  baai  abtupte  conatricto,  aerieque  tianaveiu, 
pnnetonun  notato ;  elytris  a|riee  trnneatia  macula  oblonga  sablaterati  tbibub  mediim 
baeiaque  angolita  poae  medium  nigiii.    Long.  -II. 

The  anlenns  and  posterior  tibiiD  are  anuulatod,  the  foimer  in  batb  aeies  but  little 
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MoNOCHAMUs  Dej,  Kb,  *£yoi>iiruA. 

Bcutellatus  Hd.  L  c.  61.  monticola. 

restUar  Kb.  N.  Z,  167.  Leptura  monL  Rand.  B.  J.  2,  87. 

"mutator.  *^AcMiEOPS. 

Rhagium  Fabr.  discoidea. 

lineatom  Sch.  Syn.  3,  414.  Pachyta  disc.  Hold.  I.  L  60. 

"  Arqalbus.  proteofl. 

attenuatus.  Leptura  Proteus  Kb.  N.  Z.  186. 

Pachyta  aUen.  Hd.  Am.  TV.  10, 59.  Pachyta  sublineata  Ud.  60. 

"nitens.  Strigilata. 

^  M.  matator.  —  Niger,  pube  cinerao  Tariegatus,  thorace  conferthn  rugoso-pnneta- 
to,  spinis  horizontalibus  dense  albido*pube8centibu8,  scutello  albo,  elytris  dense  pone- 
tatis,  punctis  antice  elevatis ;  rufo-piceis,  pube  dnereo,  fiucoqae  rariegatiSy  antennit 
nigris,  cinereo  annulatis.    Long.  •^. 

This  is  very  similar  to  M.  confusor  Kb.  (maeulosiis  Hd.),  but  tbe  thorax,  which  it 
smooth  in  that  species  with  a  few  small  punctures,  is  nigcsely  punctured,  and  the 
suture  of  the  elytra  is  slightly  prolonged.    The  ^  has  very  long  black  antennae. 

^  Aboalbus.  Caput  mox  pone  oculos  non  constrictum  ore  attenuato,  palpis  labi- 
alibus  modice  dilatatis.  Antennae  ante  oculos  insertac,  longae ;  oculi  antice  cmarginati, 
postice  truncati.  Tibiae  posticac  apice  tnmcatac,  calcaribus  terminaliter  sitis.  Thorax 
spinosus.    Elytra  triangularia. 

Differs  from  Tozotus  cylindricollis,  &c.,  in  the  form  of  the  eyes,  as  well  as  the  sitoft* 
tion  of  the  terminal  spurs  of  the  tibiae.  The  spinous  thorax  gives  an  appearance  like 
Rhagium.    To  thi)  genus  belongs  the  European  Toxotus  cursor. 

A.  nitens.  —  Minus  elongatus,  niger  subtiliter  dense  punctatus  longe  cinereo-pubes- 
cens,  thorace  canaliculate,  antice  angustato,  basi  apiceque  profunde  constricto,  lateri- 
bus  acute  tuberculatis,  elytris  postice  angustatis,  apice  subtruncata,  glabris  punctatis 
luteis,  disco  scepius  infuscato ;  antennis  articulo  4^  abbreviate.    Long.  *6.    Pic. 

^EvoDiNus.  Caput  mox  pone  oculos  angustatum,  ore  attenuato;  palpis  apice 
oblique  truncatis.  Antennae  ante  oculos  insertae,  longae :  oculi  magni  vix  emarginatL 
Thcfrax  lateribus  acute  tuberculatus.  Mesostemum  ang^tum,  parallelum,  coxis  mag- 
nis.    Elytra  triangularia,  apice  truneata. 

E.  monticola. — ^iger,  fulvo-pubeseens,  thorace  canaliculate,  utrinque  constricto, 
elytris  subtilissime  rugose  punctatis,  flavis,  utrinque  maculis  2  parvis  ante  medium 
transversim  sitis,  alteris  2  majoribus  lateraUbus,  apiceque  nigris :  antennis  rufescenti- 
bus,  corpore  vix  brevioribus.    Long.  *4.    On  the  flowers  of  Comus. 

^  AcM.voPS.     Caput  mox  pone  oculos   angustatum,  palpis  apice  recte  truncatis. 
Antennae  ante  oculos  insertac.    Thorax  apice  oonstrictus,  vel  tuberculatus,  vcl  gibbus, 
vel  simplex.    Mesostemum  triangulare. 
A  numerous  group,  which  may  be  divided  into  two  sections. 

A.  Body  thick,  mouth  short.— Pachyta  thoraeica  Hd.  some  new  species,  with  the 
European  P.  virginea  and  coUaris. 

B.  Body  more  slender,  mouth  elongated:  the  species  dted  above,  with  4-vittata. 

41  A.  strigilata. — Niger,  punctatus,  flavo-pubeteens,  capite  elongate,  subrostrato,  tho- 
race convexo  antice  angustato,  tenuiter  eaaalioalato,  minus  dense  punctate,  elytris 
latiusculis,  postice  non  angustatis,  apioe  tranoata,  luteis  humeris  apiceque  infuscitis. 
Long.  •28. 


le^.  itng.  Payk.  Fn.  Sum.  B,  112. 
Pachyta  strig.  iftiU.  Long.  2i6, 
Lept.  temimargintUat  Sand.  B.  J. 
2,80. 
"  Ahthophilax. 

maUchitica. 

Leplura  mal.  Hd.  I.  e.  64. 

Slenura  eyanea  Hd,  P.  Ac.  8, 151. 
Stbamgalia  Latr.  Serv.  MvU. 

§Srij«cu  Sera. 
nigrella. 

Xep(.  nigreOa  Say.  J.  Ac.  5,  279. 
"plebeja. 

Leptiirapl.  Band.  B.  J.  2,  28. 
cordifem. 

Leptura  cord.  01.  In».  4, 73. 


LeptuTa  fi-moc.  Im.  Kb.  N.  Z.  182. 

subargentata. 

Zepiura  mbtirg.  Kb.  N.  Z.  184.  diatincta. 


Lkptdka  Zin. 
caoadccsis  F<Ar.  El.  2, 357. 
S  tentticomU  Hd.  I.  c.  64. 
prosima  Say.  J.  Ac.  3,  420. 

cbTyBocoraa.  Kb.  N.  Z.  182. 

Pachyta  nif.  Hd.  I  c  60. 
pubeis  Say.  J.  Ac.  5,  279. 
"tilrialis. 
mutabilia  Nm.  Enl.  Mag. 

luridipennis  Hd.  I.  c.  63. 
tphEiicollis  Say.  J.  Ac.  5, 280. 
DoMACIA  Fabr. 
proxima£6.iV;Z.  225. 
episcopalis  Lae.  1. 
magnifica. 
hirticoUis  Kb.  N.  Z.  226. 

rvdkoUu  Lac.  Ckrys.  1, 108. 
poroucoUis  Lot.  3>.  1, 150. 


fulg 


The  3^  tnd  4D>  jointa  of  tlia  utcnnie  ue  equal,  and  >  little  ihortei  th&n  the  6A. 
TarieB  with  the  ety  tn  fuacous.  I  hare  diligently  compared  this  with  Euiopeen  apee- 
imeas,  without  finding  aoj  diSerenee. 

*■  AiiiHOFBii.tx.  Caput  max  pone  oculoa  conatrictum,  palpia  djlatatis,  labialilnu 
multo  latioHbue.  AntciuiK  11-articalatiG,  inter  oculoa  insertie;  ocuti  emarginetl. 
Thorax  uigulis  poitlcie  rectia,  utrinque  modioe  constrictua,  lateribua  acuta  tubeica- . 
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pujdlla  Say.  J.  Ac.  5,  298. 

fulvipes  Lac,  Chrys.  1, 192. 

cuprea  Kb.  N.  Z.  225. 

gracilis. 

aarifer. 

gendlis. 

emarginata  Kb,  N,  Z,  224. 

flayipes  Kb.  N.  Z.  223. 

jucunda. 

confrisa. 
Orsodacna  Latr. 

tibialis  Kb,  N,  Z.  221. 

testacea. 
Syneta  Esch,  Lac, 

mbicunda  Lac,  l,c.  1,  230. 
•  Taraxis. 

abnonnis. 
Cryptocephalus  Fcibr, 

4-maculatu8  Say,  J,  Ac,  3, 441. 

tridena.  Mels.  P,  Ac,  3, 172. 
Pachybrachys.  DeJ, 

M-nigrum  Hd,  J,  Ac,  N,  S,  1, 261. 

abdominalis  Hd,  ibid,  263. 
Heteraspis  Dej. 

pumilus  Dej,  Cat. 
Pachnephorus  Dej, 

10-notatus. 

Colaspis  lO-not,  Say,  J,  Ac.  8,  445. 
Pack,  variegatus  Dej.  Cat, 


Mbtachroha  Dej. 

gilvipes  Dej.  Cat. 

canella  Dej,  Cat. 

Crypt.  caneUus  F.  El.  2,  52. 

4-notata. 

Colaspis  4-no^  Say  J.  Ac.  8,  446. 
NoDA  Dej. 

pancticollis  Dej.  CaL 

parvula  Dej. 
FiDiA  Dej. 

lurida  Dej. 
Colaspis  Fabr. 

lineata. 
Phyllodbcta  Kb. 

*vitellin»  teste  Kb.N.  Z.  216. 
Helodes  Fabr, 

trivittata  Say.  J,  Ac,  5,  298. 
Phytodecta  Kb. 

"  rufipes  teste  Kb,  N.  Z,  213. 
LiNA  Meg. 

discicollifl. 

consanguinea. 
Chrysombla  Lin. 

scalaris  Lee.  An*  Lye.  1. 

spines  Say. 

confinis  Kb.  N.  Z  211. 

elegans  Oliv,  91,  94./^.  92. 
Plectroscelis  Chevr. 

chalcea  Dej. 


^  Taraxis.—  Antennsc  bad  digtantei,  breriascnliB  articulo  1  ™>  majore  crassiore,  3*o 
secundo  sesqul  longiore  5  ^  4  ^  que  panlobrerioribus,  reliquis  longitudine  crassioribus. 
Oculi  emarginati.  Cozie  antic®  parriB  globoss,  approximatee,  prostemo  non  promi- 
nulo.  Abdomen  articulo  6  to  majore  infeme  emarginato,  segmentulo  anali  aucto.  Tarsi 
articulo  3  ^  lato,  parum  emarginato,  unguibus  late  appendiculatis.  Falpi  apice  acumi- 
nati.  Thorax  elytris  angustior  a  medio  ad  basin  yalde  angustato  constrictoque,  apice 
iterum  leviter  constrictor  elytris  cylindrids  apice  rotundatis. 

T.  abnormis.  —  Testacea,  nitida,  grosse  jranctata,  thorace  linea  minus  distincta 
Isvi,  elytris  ad  scutellum  et  pone  medium,  cum  yertice,  pectoribusque  rufescentibus. 
Long.  *15.  Pic.  Looks  like  a  minute  Syneta,  but  at  once  distinguished  by  the  abdo- 
men, tarsi  and  antennsB. 

^  I  giye  this  as  identical  with  the  European  on  Kirby's  authority.  I  haye  not  been 
able  to  compare  specimens. 

*^  I  haye  had  no  opportunity  of  comparing  with  European  specimens. 


confinii  Dtj.- 

5-notata  £1.  M  Z.  SSO. 

DiiowTCKA  Chew. 

S-ftaciata  P.  EL  I,  Se«. 

6-Titt»l«. 

triciupuA:6.JV:Z.Ul. 

Al^^&-mLSa9.J.Ae.^Vi. 

incarnata  Kb.  0. 

Gbaptodeba  CkevT. 

yennrtaMei..  P.  Jc.8, 178. 

cnprea. 

nohiiaia  Dej.  Cat 

ignita. 

lG.punct«ta  oOb. 

M.ignitaIll.Mag.i,\n. 

mali  Sai,.  J.  Ae.  4,  BS. 

pullatft  Say.  J.  Ac.  6,  SOS. 

<xxaAwa»Kb.N.Z.i\9. 

nolana  Rand.  B.  J.  2,  49. 

cribrata  Dtj. 

confiise-gigQata. 

geUtiiuma!  Fabr.  EL  1,  490. 

pictaitand.  B./.2,81. 

"M^Uaiue  G^l.  Utte  Kb.  219. 

condnnala  MtU.P.  At.  8,  177. 

Botokto  Fair.  El.  1, 489. 

immacnlata  Fchr.  EL  I,  867. 

OUvieri  Kb.  N.  Z.  «18. 

Fbyllobora  Chevr. 

HiPPODAMIA  Cftew.  &(it 

20-maculata. 

abbrevuta  Dej .  Cot. 

nana  Dej.  Cat. 

CoccxTuAla  oM.  i^o^.  £.  1,  SSO. 

Cocc.  20-mac.  Soy.  J.  Ae.  4,  S8. 

parenthenk 

Brachiacamtha  CJrtT. 

Coccine/fa  jiar.  Siij.  J.  Ae.  i,  98. 

bia-e-puatuUta  Fabr.  El.  1  884. 

C tridens  Kb.  N.  Z.  239. 

U7«na  F.  a.  388. 

S-ognatB. 

DOT.  minor. 

Occinerta  5.jrfj.  Zt.  N.  Z.  SSO. 

disconotata. 

ia-punet8t»n!j.  Qit           • 

coaaimiliB. 

Cocc.  IS^punc.  Zin.  Fn.  Sh.481. 

"  OXTNYCHUB. 

C  —  liiuiJu  ,Siy.  /.  Ae.<,  94. 

moerena. 

CocoraELLA  £«, 

SCTMNnB, 
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flacastris.  Obthoferus. 

punctnm.   •  flayidus. 

"^nmatus.  Cortlophus. 

Ingabris. 


Plate  Sth  r^e$enti  twelve  new  epeeiee  of  the  Coleapteraj  de- 
ecribed  in  the  preceding  Catalogue. 


On  glancing  over  the  catalogae  which  is  just  ended,  the  entomolo- 
gist cannot  fail  to  be  struck  with  two  very  remarkable  characters  dis- 
played by  the  insect  &una  of  these  northern  regions.  IBlrst,  the  entire 
absence  of  all  those  groups  which  are  peculiar  to  the  American 
continent.  Thus,  there  is  no  Dicselus,  no  Pasimachus  among  the 
Carabica ;  the  Brachelytra  are  represented  only  by  forms  common 
to  both  continents.  Among  the  BuprestidsB  is  no  Brachys  ;  in  the 
ScarabaeidsB,  the  American  groups  (except  Dichelonycha)  are  com- 
pletely unrepresented ;  in  brief,  there  is  scarcely  a  genus  enumerated 
which  has  not  its  representative  in  the  Old  World.  The  few  new 
genera  which  I  have  ventured  to  establish,  are  not  to  be  regarded  as 
exceptions,  they  are  all  closely  allied  to  European  forms,  and  by  no 
means  members  of  groups  exclusively  American. 

Secondly,  the  deficiency  caused  by  the  disappearance  of  charac- 
teristic forms,  is  obviated  by  a  large  increase  of  the  members  of 
genera  feebly  represented  in  the  more  temperate  regions,  and  also 
by  the  introduction  of  many  genera  heretofore  regarded  as  confin- 
ed to  the  northern  part  of  Europe  and  Asia.  Among  these  latter 
are  many  species  which  can  be  distinguished  from  their  foreign 

Bi  S.  lacastriB. — ^Breriter  OTalii,  conTexiii,  pnnetatos,  niger,  mesostemo  lato  fere 
tnineato,  abdominis  laminii  integris,  ban  punctatis,  ad  marginem  segmenti  l^^  fere 
extendentibas.  Long.  *09.  ^  artionlo  ultimo  abdominis  profande  triangulariter  im- 
presso ;  basi  minus  dense  punctata ;  pedibns  Tel  rufis,  Tel  piceis,  rufo-marginatis. 

9  abdomine  integro,  lequaliter  dense  punetato,  antennis  pedibusque  nigris,  postids 
nonnunqmam  rufis. 

"  S.  omatus. — ^EUipticns,  conTezus  dense  subtiliter  punetatus,  niger  elytris  utrinque 
macula  magna  obliqua  ante  medium,  alteraque  magna  orbiculata  pone  medium  Iste 
rufa,  antennarum  bad  tibiis  tarsisque  ftuoo-mfls,  abdominis  laminis  extrorsum  omnino 
obliteratls,  metoetenio  lato,  panun  emargiiyilo.    Long.  KIS. 
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analogues  only  by  the  moat  careliil  examinatioQ.  This  psnllelism 
is  soroetimes  most  exact,  running  not  merely  tbrongH  the  genera, 
but  even  through  the  respective  species  of  which  they  are  composed  ; 
thus  of  the  two  species  of  Olisthierus,  each  is  most  closely  related 
to  its  European  analogue,  0.  laticeps  being  similar  to  0.  megac^ 
phalitg,  while  0.  mlidiig  can  scarcely  be  Itnown  from  0.  gubgtriatiis. 

Wliile  ujion  tliis  aiibject,  wc  may  take  occasiou  to  diatingiiish  the 
different  kinds  of  replacement  of  species,  which  are  observed  in  pass- 
ing from  one  zoological  district  to  another  more  or  less  distant. 
There  appear  to  be  four  distinct  modifications  by  which  faunas  are 
characterized. 

1st.  When  the  same  species,  or  organic  forms,  so  similar  as  to  pr^ 
sent  no  appreciable  difference,  appear  at  points  so  situated  as  to 
preclude  the  possibility  of  any  intercommunication.  These  are  moat 
rare,  and  are  only  observed  when  the  physical  circumstances  under 
which  the  species  exists  are  nearly  identical. 

2d.  When  a  species  in  one  district  is  paralleled  by  another  in  a 
different  region  so  closely  allied  that  upon  a  superficial  glance  they 
would  be  regarded  as  the  same.  These  are  called  analogoui  tpeeie*  ; 
e.  g.,  the  Oliatbferi,  Spondyli,  Bembidia,  Helopbori,  &c.,  &c,,  of 
the  preceding  catalogue,  as  compared  with  European  species. 

3d.  Where  several  species  in  one  region  are  represented  by 
several  others  of  the  same  genus,  which  perform  a  similar  part  in 
the  economy   of  nature,  without,  however,  displaying   any  farther 
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nam  of  fonns  is  still  preserved,  bat  where  the  general  arrangement  is 
totally  different,  the  prominent  groups  of  one  continent  being  either 
feebly  represented  on  the  other,  or  else  entirely  wanting. 

It  does  not  become  us,  in  the  present  imperfect  state  of  tropical 
exploration,  to  determine  what  groups  are  peculiar  to  each  continent ; 
we  can  merely  say  that  particular  forms  are  more  abundant  in  certain 
re^ons.  For  by  a  strange  fisitality,  (at  least  in  Coleoptera,)  no  sooner 
is  any  group  admitted  by  a  common  consent  to  be  exclunvely  Amer- 
ican, than  suddenly,  as  if  produced  by  the  well-known  jugglery  of 
those  countries,  a  species  starts  up  in  Central  Asia,  or  Africa,  (e.  g., 
Galerita,  Agra,  Sandalus.)  Still,  enough  remains  to  show  us  that 
the  prevuling  character  of  tropical  fauna  is  individuality;  the 
production  of  peculiar  forms  witlun  limited  regions :  while  the  dis- 
tinguishing feature  of  temperate  and  arctic  fauna  is  the  repetition  of 
similar  or  identical  forms  through  extensive  localities. 

On  proceeding  now  to  illustrate  these  deductions  by  special  exam- 
ples from  the  catalogue  before  us,  it  will  be  seen  that  the  parallelism 
of  species  in  temperate  and  frigid  climates  can  be  demonstrated  more 
particularly  in  the  genera  which  are  more  universally  diffused  over 
the  earth,  or  in  those  which  are  especially  confined  to  temperate  re- 
^ons,  than  in  such  as  receive  their  principal  development  within  the 
tropics.  Thus  for  instance,  among  the  great  group  of  Carnivorous 
Coleoptera,  the  terrestial  species,  (idthough  well  represented  in  cold 
climates,)  contain  an  inunense  number  of  genera,  each  of  which 
(with  few  exceptions)  seems  to  have  a  particular  locus,  external  to 
which  it  is  feebly  represented.  Accordingly  in  this  group,  the  par- 
allelism of  species  is  by  no  means  clear,  and  the  forms  are  rather  to 
be  considered  equivalent  than  analogous.  On  the  other  hand, 
among  the  aquatic  Predaceous  Coleoptera,  the  genera  are  but  few, 
and  the  tribe  is  more  abundant  in  cold  regions ;  and  in  these  the 
parallelism  is  most  exact,  so  that  there  are  but  few  mentioned  in  the 
preceding  pages,  that  have  not  their  exact  counterparts  in  Europe. 
The  characters  appended  to  the  new  species  will  render  this  sufficient- 
ly obvious  to  the  student,  while  the  relations  of  those  previously 
described  by  Kirby  and  Aube  have  already  been  clearly  pointed  out 
by  those  authors. 

Passing  on  to  the  other  water-beefleSy  the  species  of  Helophoros 
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and  Ochthebiufl  w31  affi)rd  other  Htrikmg  examples  of  tins  parftllelism. 
Among  the  Brachelytrs  are  namerooB  other  instsnoee,  the  moat  re- 
markable being  the  genus  OlisthEeroa,  already  alluded  to.  Prot«i- 
tkuB  and  Megarthnis  also  for  the  first  time  appear  on  this  continent. 
The  Aphodii  with  large  scutellnm,  the  Ditjlua,  Pytho,  Sphieriestes, 
and  Spondylne  are  also  good  illastrations.  Among  tlie  Elaterids  are 
nomerons  instances,  but  having  not  yet  sabnutted  this  group  to  phi- 
losophical stady,  I  have  not  ventured  to  describe  the  new  species, 
but  have  merely  indicated  them  by  names.  For  the  present  there- 
fore, any  remarks  on  the  paraUelism  of  the  forms  in  this  group  must 
be  postponed.  Notwithstanding  this  approximation  to  a  uniform, 
subarctic  Btandard,  we  still  find  in  these  boreal  re^ons,  a  prevtuUng 
character  of  North  American  fauna — the  extreme  pancity  of  CJutco- 
lionidie.  The  Donacis  too,  although  numerons,  do  not  afford  any 
prominent  parallelism.  The  American  species  can  only  be  regarded 
as  equivalent  to  Hie  European. 

On  concluding  this  short  essay  on  the  geographical  distribution  of 
Coleoptera  in  the  northern  part  of  our  continent,  I  feel  that  some 
cause  must  be  assigiied  for  ihe  brief  manner  in  which  such  extensive 
material  has  been  disposed  of.  Enough  has  been  ^ven  to  point  the 
laws  of  distribution,  and  to  show  that  they  accord  most  perfectly  with 
those  derived  from  other  branches  of  natural  history,  while  during 
the  yet  imperfect  condition  of  entomological  science  in  this  country, 
■  tlic  , 
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^ce  I  feel  that  one  already  eonyersant  with  entomological  names 
will  find  no  difficulty  in  extending  the  already  long  list  of  paraDel 
species,  while  to  the  general  reader,  who  desires  only  the  deductions 
dT  science,  withoat  entering  npon  the  tedious  processes  by  wUch 
they  are  obtained,  a  catalogue  of  mere  technicalities,  which  fiiil  to 
conyey  a  single  idea  to  his  mind,  ¥rill  be  equally  useless  and  uninter- 
esting. 

I  purposed  in  the  present  essay  to  trace,  as  far  as  possible,  the 
mechanism  of  the  agency  by  which  the  present  distribution  of  species 
has  been  effected,  and  to  reduce  its  most  obvious  results  to  some  fixed 
principles.  Fearful,  howeyer,  lest  my  yiews  should  be  considered  as 
deriyed  exclusively  firom  a  consideration  of  insects,  and  their  phe- 
nomena of  distribution,  I  prefer  waiting  until  a  sufficient  familiarity 
with  other  sciences  will  enable  me  to  be  less  partial  in  my  choice  of 
illustrations.  I  do  this  with  the  less  regret  as  I  find  some  of  my 
deductions  are  at  variance  with  many  of  the  most  ancient,  and  most 
firmly  established  prejudices  of  our  nature,  and  before  venturing  any 
assertion,  which  even  in  appearance  deviates  from  ^^  general  impres- 
sions,'' it  is  at  least  prudent  to  be  supported  by  fiicts  drawn  from 
more  extended  observation  than  is  furnished  by  one  or  two  limited 
departments  of  knowledge. 

In  the  rapids  at  Niagara  have  been  observed  large  numbers  of 
the  singular  animal  described  by  Dekay  (in  the  Zoology  of  New 
York)  as  a  new  genus  of  Crustacea,  under  the  name  of  Fluvicola 
Herricki.  They  were  attached  to  stones  Just  below  the  surface  of 
the  water,  and  crawled  but  slowly ;  when  seised,  they  endeavor  to 
contract  themselves  into  a  ball. 

These  animals  have  a  marvellous  resemblance  to  the  extanct  group 
of  Trilobites,  although,  as  will  be  seen  in  the  sequel,  they  are  the 
larvae  of  an  insect.  Mr.  Agassiz  informs  me  that  a  similar  form  has 
long  been  known  to  the  zoologists  of  Continental  Europe  as  Scutel- 
laria amerlandica,  but  I  have  not  been  able  to  find  any  published  ao* 
count  of  it. 

On  turning  over  some  stones  near  the  river  bank,  I  was  agreeably 
surprised  to  find  many  specimens  which  had  left  the  water  for  the 
purpose  of  changpig  into  pup».    The  elliptical  shield  of  the  superior 
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<ur&ce,  which  gireB  the  animiJ  its  Crustaoean  appearance,  was  firm- 
ly adherent  to  the  stone  hj  ita  cnliated  margin,  aad  fon&ed  an  excel- 
lent  protection  under  which  the  later  transformations  could  take 
place  with  aafet;.  In  &ot,  tiie  superior  shield  bnng  east  off  with 
the  larva  sldn,  served  in  place  of  the  ooooon  or  nest  constructed  b/ 
rnanj  larr»,  before  transforming. 

I  regret  that  in  the  short  account  ffvea  by  me  at  the  recent 
meeting  of  natur^ists  in  Cunbridge,  I  was  induced  to  speak  of  this 
diaoovery,  without  having  access  at  the  time  bo  speoimens.  Those 
which  I  expected  to  find  at  Boston  had  been  lost,  and  my  former 
examination  of  the  pupte  collected  by  myself  was  very  sU^t.  I 
referred  the  insect  to  the  order  <tf  Neuropter&,  and  I  must  here 
return  my  sincere  thanks  to  my  friend  Dr.  Harris,  for  a  bint  towards 
tte  true  uatare. 

For  the  opportunity  of  examimng  some  very  large  and  well  devel- 
oped  larval,  I  am  indebted  tomy&iend  I.  C.  Brevoort,  who  procured 
them  at  Niagara  in  July  of  the  previous  year. 

The  body  proper  of  the  larvie  is  elongate,  the  head  being  free, 
(i.  e.  not  retractile,)  but  concealed  under  the  large  shield,  like  a  pro- 
longation of  the  dorsal  ejudermis  of  the  prothor&x.  On  each  side 
are  dx  small,  approximate  ocelli,  anterior  to  which  is  the  antenna, 
a  little  longer  than  the  bead,  and  two-jointed ;  each  joint  having  a 
tendency  to  become  divided  at  its  nuddle,  so  that  on  a  superficial 
inspection  there  would  appear  to  be  four  joints. '  These  organs  are 
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may  be  retracted,  and  is  ordinarily  not  virible  in  dead  specimens ; 
exterior  to  these  filaments  on  each  articulation  is  a  small  fovea.  The 
articulation  itself  is  prolonged  each  side,  for  a  short  distance  between 
the  laminae  of  the  expanded  epidermis,  so  that  the  outline  of  the  proper 
fleshy  portion  is  serrate.  The  legs  are  slender,  the  tarsus  inarticulate, 
and  furnished  with  a  single  claw. 

The  pupa  is  broadly  oval,  and  depressed.  The  head  is  concealed 
under  a  hood  formed  by  the  prolongation  of  the  ejMdermis  of  the 
prothorax.  This  hood  is  produced  at  the  posterior  angles,  so  tiiat  it 
becomes  exactly  similar  to  the  thorax  of  a  Lampyris. 

The  front  between  the  antennse  is  transversely  elevated,  so  Hbht 
the  mouth  is  situated  on  its  inferior  surface.  The  antennae-are  three 
times  longer  than  the  head,  and  inside  of  the  pupa  skin  (in  much 
developed  specimens)  are  seen  to  be  serrate,  and  eleven-jointed ;  the 
palpi  are  two-thirds  the  length  of  the  antennae,  and  are  somewhat 
dilated  at  the  extremity.  The  labial  palpi  are  very  short.  The 
labrum  is  transversely  cordate.  The  wings  are  bent  under  the  body. 
The  superior  ones  exhibit  the  structure  of  elytra,  and  have  four  slight 
longitudinal  ribs :  the  inferior  are  membranous,  and  show  a  slight 
transverse  nervure  near  the  middle.  The  abdomen  is  six-jointed  and 
serrate  at  the  sides,  owing  to  the  angular  prolongation  of  each  joint, 
and  is  entirely  free  from  branchial  appendages.  The  last  joint  is 
rounded.  The  feet  are  slender,  and  not  armed  with  a  claw.  The 
mesopectus  is  deeply  channeled. 

After  the  description  just  given  of  the  pupa,  no  one  will  doubt 
that  the  insect  belongs  to  the  Coleoptera  ;  and  from  the  serrate  out- 
line of  the  abdomen,  one  would  be  inclined  to  refer  it  to  the  groups 
possessing  larvae  like  the  Lampyris,  Lycus,  &c.  The  separation  of 
the  prothorax  and  its  great  development,  as  well  as  the  structure  of 
the  superior  wings,  absolutely  exclude  it  from  the  Neuroptera,  to 
which  I  at  first  referred  it. 

The  peculiar  structure  of  the  head  of  the  pupa,  and  the  great 
length  of  the  palpi,  point  clearly  to  Eurypalpus,  a  curious  genus, 
which  is  placed  by  authors  near  Cyphon,  which,  as  is  well  known,  is 
closelj^  allied  to  the  Lanipj  ridae.  Eurypalpus  differs  very  much  from 
all  the  allied  genera,  in  being  aquatic.  It  is  furnished  with  slender 
legs,  but  the  tarsi  are  long,  especially  the  last  joint,  which  has  two 
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wry  strong  cUwe,  (aa  in  Maoronyohus)  to  fit  it  for  clinging  to  stones 
in  a  rsjfad  onirent.  The  mesopoctus  of  Eorypalpus  is  likewi  ;e  deeply 
ohanneled.  The  elytra  are  also  furnished  vith  three  or  loor  very 
obtnse  eUratod  lines.  As  jet  there  is  but  a  single  species  of  the 
geooB  known.  E.  LeotmtM,  (Dej.  Cat.)  I  am  not  aware  that  any 
desoription  has  been  published  of  it. 

Thus  is  settled  the  history  of  the  transformations  of  an  anomalous 
form,  which  has  much  perplexed  naturalists  for  many  years.  Its 
lustory  shows  the  care  with  which  our  investigation  should  be  made, 
when  we  are  upon  unknown  ground.  But  where  the  homolo^es  of 
the  animal  witb  other  aquatic  havtb  provided  with  branchia  are  so 
exact,  it  is  a  little  remarkable  that  its  larval  character  should  remun 
so  long  unnoticed.  The  on^  cUfferencs  between  it  and  an  ordinary 
larva  (either  of  Coleoptera  or  Neuroptera)  is  the  pjrolongation  of 
the  d<»Bal  e|Mdemu8,  to  form  a  sMeld  under  which  the  bnie  body  b 
concealed.  Similar  prolongations  are  found  in  nearly  all  orders  of 
insects. 

I  know  not  how  Dr.  Dekay  foil  into  the  tmstake  of  conadeiing 
the  elon^te  palpi  as  a  second  pair  of  anteonse  ;  and  surely  such  an 
anomalous  form  as  a  Crustacean  with  six  Uffs,  and  a  head  tepartAe 
from  the  thorax,  deserved  a  more  CEirefiil  examination,  before  receiv- 
ing a  definite  place  in  the  system. 

The  figure  m  the  New  York  Zoology,  (as  the  animal  is  very  pecu- 
liar in  its  form,)  bears  a  cert^  vague  resemblance  to  what  it  was 


V. 

CATALOGUE  OF  SHELLS,  WITH  DESCRIPTIONS  OF 

NEW  SPECIEa 

BT    DB.  A.   A.   GOULD. 


Hefix  albolabris,  Say.    Northern  shore,  Mlchipicotin. 

*'     tridentata,  Say.    Niagara,  Mackinaw. 

**     thyroidns,  Say.    Niagara,  Mackinaw. 

*^     altemata,  Say.    Niagara,  Mackinaw. 

*'     paliiata,  Say.    Niagara. 

^     monodon,  Rackett.    Niagara,  Mackinaw. 

**     perspectiva,  Say.    Niagara,  Mackinaw. 

^     striatella,  Anthony.    Fort  William,  Cape  Gourganne,  N.  £.  of  St.  Ignace. 

**     concava.  Say.    Niagara. 

^     arborea.  Say.    Mackinaw,  Fort  William,  Cape  Gonrganne,  St  Ignace. 

^     electrina,  Gotdd.    Cape  Gourganne. 

**     chersina.  Say.    Michipicotin,  Cape  Gourganne. 
'  Vitrina  limpida,  Gotdd.    Cape  Gourganne. 
Snccinea  OTalis,  Gotdd.    Fort  William. 

^        obliqua.  Say.    Niagara,  Northern  Coast. 
**        avara.  Say.    Niagara. 
Fhjsa  heterostropha,  Say.    Black  Biyer,  Fie  Island,  Fort  William. 


^YmtiNA  LIMPIDA,  Gotdd  {V.  pelhteidaf  Say,  in  Long's  Expedition.  II.  258.)  Having 
made  a  critical  comparison  of  our  Vitrina  with  the  Y.  pellucida  of  Europe,  with  which 
species  it  has  hitherto  been  regarded  as  identical,  I  am  induced  to  believe  thatvthey  are 
different  species.  The  American  shell  is  more  globose  ;  the  plane  of  the  aperture  is 
more  oblique,  and  the  basal  portion  of  the  lip  sweeps  round  from  the  columella  in  a 
rapidly  curving  arc,  instead  of  stretching  off  almost  horisontally ;  indeed  the  whole 
aperture  is  more  nearly  circular.  These  differences  become  quite  obvious  when  the 
shell  is  greatly  magnified.  The  color  of  the  European  shell  is  always  more  or  less 
green  or  yellow,  whereas  the  American  specimens  are  colorless,  and  decidedly  more 
firagile.  "In  size,  they  are  about  one  fourth  smaller  than  the  foreign  ones,  and  have,  at 
least,  half  a  whorl  less  in  the  spire.  It  is  indeed  more  nearly  like  Y.  mbylobosa,  Mich, 
whiehy  however,  has  a  much  more  elevated  spire,  and  its  basal  face  much  more  infUtad. 
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*Ph7n  vinoaa,  Ooutd.    Northern  cout,  Mkhipicctin. 

"       ancillaria,  Say.    Niagara,  Sault  St  Marie,  MicUpicotin. 
Linmett  JDgnl&rii,  Sai/.     Northern  Coast 

"       caperata,  Sag.     Niagara,  Black  River. 

"      humilii,  Say.    MJchipicotin,  Cape  Gonrganne.  ' 

"      catascopium,  Sag.     Northern  shore,  Fort  William. 

"      desidiosa,  Sag.    Northern  shore. 

"      lanceata,  Gould.     Fie,  Glourganiie. 

Petba  tikosa,  GouM,  T.  tenni,  oTata-globait,  b^ft,  gpbaliteT  ndntitiirimd  atri- 
iti,  epidermide  tanui  induti )  spiiA  ubtiul,  infr.  4,  ultiiiu)  pemugoa ;  kpeitura  orato> 
luiuti,  1  longitud.  teata  «daquant«,  hepitici ;  columelli  teeti,  tenoi.  Long.  J,  lat. 
)poU.    PniiMMf.B<M(.  Soe.iVaf.fiMt.,  11,283,  Ok.  tS47. 

I  quote  the  *1xiTa  deacriptioi]  of  >  epeciei  fint  brought  baia  Lake  Snparioi  bj  Dr. 
C.  T.  JukioD,  and  hitberto  found  onl;  in  ths  region  of  ttuit  lake.  Prof.  A.  found  it  on 
the  north  ibore.  at  Michipiootin.  It  is  well  cbsncteriied  bf  its  inflmted  form,  delJokt* 
itnictnie,  itiiated  inrtftce,  ite  wiur-red  color  aitamallj,  uid  iti  liTet-biowD  color  within. 
!t  reeemblea,  lomewhat,  P.  imciUaiia,  which  diffen  in  form  b^  banng  ihooldend 
«hoil>,  and  its  gieatait  diimeter  behind  the  middle.  Unfattnnatel]',  the  Sgnie  hM 
been  dnwn  from  ■  vei;  imdl  specimen,  wai  does  not  exhibit  the  characters  of  ■  faU- 
grown  specimen.    (See  pi.  7,  flgt.  10  and  11.) 

■  LlMNBA  OATASCOPltix.  Thete  is  no  slight  difflenlt;  in  defining  the  limits  of  allied 
(pedes  in  this  gsnne.  While  real  spedflc  characters  are  Terj  few  and  ill  defined,  the 
Tariationi  of  apecie*  are  -nirj  numamus  and  wide  in  their  range  ;  nererthelesa,  bj  a 
eeitain  fades,  or  b;  collecting  Isrge  number*  at  a  given  locBlit^,  we  are  able  to  pro- 
nonnce  shelli  which  are  verj  different  in  their  aepect  to  be  spedflcallj  identieaL 
These  remarka  apply  with  apedal  force  to  the  species  above  named.  Some  of  the 
■pedmens  are  elongated  and  slender,  while  others  are  abort  and  ventrlcose ;  some  aia 
thin  and  fragile,  othen  dense  and  firm ;  some  aie  amooth  or  with  a  delicately  eoi- 
ragated  epldeimis,  others  are  indrated  and  broken  into  numerous  facets  ;  some  have  a 
very  lai^ely  deieloped  fold  on  the  pillar,  while  others  present  a  simple  column ;  in 
•ome  the  columella  is  curved  and  fleinous,  in  others  it  is  direct ;  some  hare  i^pilaf 
and  ajmiDatTical  outline!  made  up  of  cylindrical  whorls,  while  others  have  a  very  acnM 
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PlanorbiB  bicarinatos,  Say.    Sault  St  Marie,  Black  Birer. 

^^        parvus,  Say.    Sault  St  Marie. 
Yalvata  tricarinata,  Say.    Black  River. 
Amnicola  grana,  Say.    Fort  William,  Cape  Goniganne. 
Faludina  ponderosa,  Say.    Niagara. 
Melania  livescens,  Menke.    (niagarenais,  Lea.)    Niagara. 

^       subulata.    Niagara. 
Cjclas  aimilis,  Say.    Sault  St  Marie. 

"     partumeia  (young)  ?  Say.    Fort  William. 
*  Pisidium  dubium,  Say.    Fort  William,  Michipicotin. 
Unio  radiatus,  Gmel.    Northern  shore. 
Anodonta  Fepiniana,  Lea.    Northern  shore,  Cape  Goorganne. 

The  number  of  bivalve  shells  seems  to  diminish  very  abruptly  at  the  chain  of 
the  great  lakes ;  so  that  of  the  great  number  of  species,  so  profuse  also  in  the 
number  of  individuals,  in  the  States  bordering  on  the  south,  scarcely  ten  spe- 
cies, and  those  not  abundant,  are  found  to  the  north ;  and  all  these  are  meagre 
in  development,  and  of  the  simplest  form  and  color. 

obliquifl,  ultimo  |  testae  squante ;  apertorft  ang^sti,  dimidiam  longitudinis  fere  ade- 
quante,  posticd  acuta,  plica  columellari  conspicua,  acuta,  vix  spirali ;  labro  fascia  cas- 
tandL  submarginali  picto.  Long,  f ,  lat.  },  poll.  Proceed.  Boat.  Soc.  Nat.  History^ 
III.  64.  Oct.  1848.    (See  pi.  7,  figs.  8  and  9.) 

A  medium  sized  species,  with  an  elongated,  delicate,  minutely  reticulated  shell,  com- 
posed of  about  six  very  oblique  flattish  whorls,  the  last  of  which  constitutes  three  fourths 
of  the  whole  shell.  The  aperture  is  narrow,  having  a  sharp,  slightly  winding  fold  on 
the  pillar,  and  a  submarginal  brown  stripe  just  within  the  lip. 

Next  to  L.  gracilisy  this  is  the  most  delicate  species  we  have.  It  may  be  compared 
with  L.  attentuUa  and  L.  reficxa^  from  both  of  which  it  differs  in  the  flatness  of  its 
whorls,  in  its  narrow,  elongated  aperture,  and  in  being  only  half  their  size.  It  is  much 
like  Phy$a  hypnorum  reversed. 

*  PisiDiVM  DUBIUM.  Thc  Separation  from  Cyclas  of  some  species  under  the  name  of 
Pisidium  being  regarded  as  legitimate,  I  place  this  shell  under  that  genus.  The  shells 
brought  from  Lake  Superior  seem,  however,  to  differ  somewhat  from  specimens  from 
the  Atlantic  region.  They  are  smaller,  more  elevated,  less  sulcated,  and  the  hinge  is 
less  robust.  I  had  designed  to  apply  to  them  the  specific  name  P.  tenellumf  but  un- 
fortunately the  specimens  were  mislaid  before  I  had  examined  them  with  sufiicient 
care  to  give  the  characters  with  the  requisite  precision. 


FISHES  OF  LAKE  SUFERIOB  COMPASED  WITH  THOSE  OF 
THE  OTHER  GBEAT  CANADIAN  LAKES. 


Besides  the  interest  there  is  ererywhere  in  stadying  the  living 
animals  of  s  new  country,  there  ia  a  particular  interest  to  a  natural- 
ist m  ascert^mng  their  peculiar  geographical  distributioQ,  and  their 
true  affinities  with  those  of  other  countries.  It  ia  only  by  following 
such  a  course,  that  we  can  hope  to  arrive  at  any  exact  results  as  to 
their  ori^o.  In  this  respect  the  freshwater  animals  have  a  peculiar 
interest,  as  from  the  element  they  inhabit,  they  are  placed  under 
exceptional  ciroamstances. 

Marine  animals,  as  well  as  those  inhabiting  dry  land,  seem  to  hare 
a  boundless  opportunity  before  them  to  spread  over  large  parts  of  the 
earth's  surface,  and  their  locomotive  powers  would  generally  be  sal' 
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Tfhich  are  often  reduced  to  a  narrow  cnrrent  of  water,  and  being  far> 
ther,  for  the  most  part,  prevented  by  stmctoral  peculiarities  from 
passing  from  the  rivers  into  the  ocean,  they  are  confined  within  nar- 
rower linuts  than  either  terrestrial  or  marine  types.  Within  these 
limits  again  they  are  still  &rther  restricted  ;  the  shells  and  fishes  of 
the  head-waters  of  large  rivers,  for  instance,  being  scarcely  ever  the 
same  as  those  of  their  middle  or  lower  course,  few  species  extending 
1^  over  any  freshwater  basin  from  one  extreme  of  its  boundary  to  the 
other ;  thus  forming  at  various  heights  above  the  level  of  the  sea, 
isolated  groups  of  freshwater  animals  in  the  midst  of  those  which  in- 
habit the  dry  land.  These  groups  are  very  similar  in  their  circum- 
scription to  the  islands  and  coral  reefi  of  the  ocean  ;  like  them  they 
are  either  large  or  small,  isolated  and  far  apart,  or  close  together  in 
various  modes  of  association.  In  every  respect  they  form  upon  the 
continents  as  it  were  a  counterpart  of  the  archipelagoes. 

From  their  circumscription,  these  groups  of  lakes  present  at  once 
a  peculiar  feature  in  the  animal  kingdom,  their  inhabitants  being  en- 
tirely unconnected  with  any  of  the  other  Uving  beings  which  swann 
around  them.  What,  for  instance,  is  there  apparently  in  common 
between  the  fishes  of  our  lakes  and  rivers,  and  the  quadrupeds  which 
inhabit  their  shores,  or  the  birds  perching  on  the  branches  which 
overshadow  their  waters ;  or  what  connection  is  there  between  the 
few  hermit-like  terrestrial  animals  that  live  upon  the  low  islands  of 
the  Pacific,  and  the  fishes  which  play  among  the  corals,  or  in  the 
sand  and  mud  of  their  shores  ?  And  nevertheless  there  is  but  one 
plan  in  the  creation ;  freshwater  animals  under  similar  latitudes  are 
as  uniform  as  the  corresponding  vegetation,  and  however  isolated  and 
apparently  unconnected  the  tropical  islands  may  seem,  their  inhabi- 
tants agree  in  their  most  important  traits. 

The  best  evidence  that  in  the  plan  of  creation  animals  are  intended 
to  be  located  within  circumscribed  boundaries,  is  farther  derived  from 
their  regular  migrations.  Although  the  Arctic  birds  wander  during 
winter  into  temperate  countries,  and  some  reach  even  the  warmer 
zones ;  although  there  are  many  which,  from  the  colder  temperate 
climates,  extend  quite  into  the  tropics,  there  is  nevertheless  not  one 
of  these  species  which  passes  fix>m  the  northern  to  the  southern  hem- 
isphere ;  not  one  which  does  not  retam  at  regular  epochs  to  the 
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countries  whence  it  came  &om.  And  tlie  more  minutely  we  trace 
this  geographical  distribution,  the  more  we  are  impressed  with  the 
conviction  that  it  must  be  primitive,  that  is  to  say,  that  animals  must 
have  originated  where  they  Uve,  and  have  remuned  almost  precisely 
within  the  same  limits  ever  aace  they  were  created,  except  in  a  few 
cases,  where,  nnder  die  influence  of  man,  those  linuts  have  been 
extended  over  hu-ge  areas.  To  express  this  view  still  more  distinctly, 
I  should  say  that  the  question  to  be  settled  is,  whether  for  instance 
the  wild  animals  wtuch  live  in  America  originated  in  tlus  contineDt, 
or  migrated  into  it  from  other  parts  of  the  world  ;  whether  the  black 
bear  was  created  in  the  forests  of  New  England  and  the  Northern 
States,  or  whether  it  is  derived  from  some  European  bear,  which  by 
some  means  found  its  way  to  this  continent,  and  being  under  the 
influence  of  a  new  climate,  produced  a  new  race ;  whether  the  many 
peculiar  birds  of  North  America  which  live  in  forests  composed  of 
trees  difierent  &om  those  which  occur  either  in  Europe  or  Asia, 
whether  these  birds,  which  themselves  are  not  identical  with  those  of 
any  other  country,  were  or  were  not  created  where  they  live  ; 
whether  the  snapping  turtle,  the  alligator,  the  rattlesnake,  and  other 
reptiles  which  are  found  only  in  America,  have  become  extinct  in  the 
Old  World  after  migrating  over  the  Atlantic,  to  be  preserved  in  this 
continent ;  whether  the  fishes  of  the  great  Canadian  lakes  made  their 
appearance  first  in  those  watera,  or  migrated  thither  from  somewhere 
else  ? 
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PETBOMYZONTiDiB  (Lamprej-eels.) 

There  are  families  in  all  departments  of  nature,  whoise  peculiarities 
call  for  an  investigation  of  iheir  more  general  relations  rather  than  of 
their  structural  details.  The  Petromj/zons  are  in  this  case.  Closely 
allied  together  and  circumscribed  in  a  most  natural  family,  it  is  a  ques- 
tion whether  they  should  be  entirely  separated  from  all  other  fishes 
to  form  a  great  group  by  themselves,  or  whether  they  belong  to  one 
of  those  great  divisions  in  which  the  individual  members  differ  widely 
from  each  other.  In  other  words,  should  the  Petromyzons  stand  by 
themselves  in  a  natural  classification  of  fishes,  as  Prince  Canino  and 
Joh.  Miiller  have  placed  them,  or  shall  we  combine  them  with  skates 
and  sharks,  as  Cuvier  has  done  ?  To  answer  such  a  question,  it  is 
necessary  to  discuss  beforehand  principles  of  the  utmost  importance 
in  the  study  of  natural  history,  and  above  all  to  settle  the  follow- 
ing difficulty : — ^Is  the  study  of  anatomical  structure  an  absolutely 
safe  gmde  in  the  estimation  of  the  relations  of  animals  to  each  other  ? 
Cuvier,  who  made  the  study  of  comparative  anatomy  the  foundation 
of  classification,  carried  out  this  principle  in  a  most  remarkable  man- 
ner, and  improved  the  natural  arrangement  of  animals  most  su^ 
prisingly  ;  indeed,  he  made  zoology  truly  a  science  by  it ;  but  with 
a  tact  that  characterizes  genius,  he  limited  the  absolute  consequences 
of  this  law  by  a  true  appreciation  of  the  relative  value  of  characters; 
introducing  at  the  same  time  with  the  principle  of  classification  ao- 
cording  to  the  structure  of  animals,  that  of  subordination  of  charac- 
ters, without  which  the  first  great  principle  might  mislead  us,  instead 
of  helping  to  ascertain  the  true  relations  of  organized  beings.  Now 
it  seems  to  me  as  if  zoologists  and  anatomists  had  of  late  insisted  too 
strictly  upon  the  absolute  differences  which  exist  between  animals, 
instead  of  attempting  to  appreciate  the  relative  value  of  the  differ- 
ences noticed.  Of  course,  as  this  latter  point  rests  almost  within  the 
limits  of  individual  appreciation,  it  is  more  difficult  to  find  the  right 
path  here,  than  in  almost  any  other  department  of  zoological  investi- 
gations ;  but  I  hope  to  be  able  to  introduce  another  great  principle 
of  zoological  classification,  which  shall  afford  a  safe  gmde  to  settle 
such  doubts ;  I  mean  the  study  of  embryonic  development. 

Let  me  now  show,  in  the  present  instance,  how  I  consider  it  possible 
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to  be  led  by  anatomical  evidence  coo^dered  Id  its  absolute  results,  to 
coinbitiatioos  strictly  opposed  to  those  which  an  additional  acquaint- 
once  with  embryonic  development  might  indicate. 

Guided  by  his  admirable  natural  feeling  of  affinities,  Cuvier  placed 
in  one  and  the  same  great  division,  sharks,  skates,  and  lamprey-eels. 
InfluoDced  by  anatomical  investigfttion,  and  indeed  by  the  most  min- 
ute and  admirable  knowledge  of  their  anatomical  structure,  derived 
from  unparalleled  investigations,  Joh.  MuUer  concluded,  on  the  con- 
trary, that  the  Cyclostomata  were  to  be  separated  &om  the  other 
cartilaginous  fishes,  and  placed  by  themselves  at  the  other  end  of 
the  class.  Who  is  right  in  this  case  cannot  be  ascertained  by  any 
farther  anatomical  investigaldon ;  it  has  thenceforth  become  a  matter 
of  individual  appreciation,  unless  we  introduce  another  principle,  by 
which  we  can  weigh  tiie  real  value  of  these  remarkable  differences. 
Such  a  principle,  I  think,  we  have  in  the  metamorpho^  of  embryonic 
Ufe.  Indeed,  if  it  cui  be  shown,  that  besides  the  differences  which 
exist  in  all  fishes  between  their  earliest  forms  and  their  full-grown 
state,  there  are  peculiarities  in  sharks,  skates,  and  lamprey-eels 
common  to  all  of  them,  from  an  early  period  of  development,  which 
rem^  characteristic  throughout  life,  it  must  be  acknowledged  that 
these  families  belong  to  one  and  the  same  great  group,  notwithstand- 
ing  their  extreme  differences  in  their  full-grown  condition.  Now, 
such  facts  exist.  In  the  first  place,  it  is  impossible,  without  disturb- 
in-  rhrir  tnie  -fti.ijtii.'^.  t,-i  r-nsiilci-  nn  cxtr:!onliii:irv  (Icveloinnfiit  of 
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round  the  tail,  towards  the  abdominal  region.  In  the  sharks  we 
have  distinct  vertical  fins,  as  they  generally  grow  out  of  the  continih 
ous,  embryonic  odd  fin ;  whilst  in  skates  these  fins  disappear  almost 
entirely,  or  are  considerably  reduced.  That  animals  in  their  embry- 
onic condition  are  neither  so  elongated  as  many  of  cylindrical  form  in 
their  fuU-grown  state,  nor  so  short  as  some  others,  is  ascertained  by 
the  embryology  of  snakes  and  toads.  Thus,  all  the  great  external 
differences  which  exist  between  skates  and  sharks  on  one  side,  and 
Fetromyzon  on  the  other,  do  not  show  that  these  animals  do  not 
belong  to  the  same  natural  group,  as  we  have  even  among  the  fiiU- 
grown  ones,  what  we  may  call  transitions  between  the  extreme  forms ; 
for  instance,  sharks  with  more  elongated  body  than  others,  with  more 
extensive  vertical  fins,  even  with  two  dorsals  and  some  without  ven- 
kals.  Again,  the  remarkable  form  of  skates  arises  solely  from  an 
extraordinary  development  of  the  pectorals ;  they  are  nevertheless 
closely  allied  to  sharks,  notwithstanding  the  striking  difference  in  the 
position  of  the  ^ll-openings. 

As  for  the  anatomical  differences  which  exist  among  these  fishes, 
and  upon  which  so  much  stress  is  placed  as  to  make  the  want  of  a 
heart,  in  Amphioxus,  the  foundation  for  a  peculiar  class  to  include  that 
single  fish,  let  us  not  forget,  that  there  is  an  epoch  in  embryonic  life, 
when  no  vertebrated  animal  has  yet  a  heart ;  when  the  vertebral 
column  is  a  mere  sofl  continuous  cord ;  when  the  brain  is  scarcely 
subdivided  into  lobes  ;  when  the  head,  as  such,  is  not  yet  distinct 
from  the  trunk  ;  when  the  mouth  is  a  mere  circular  opening  at  the 
anterior  extremity  of  the  body ;  when  the  ^s  are  simple  fissures  on 
the  sides  of  the  head,  or  at  what  is  to  be  a  head,  without  branchio- 
stegal  rays  or  operculum,  or  protecting  covering  of  any  kind. 

Whoever  is  familiar  with  the  anatomy  of  fishes  must  perceive,  after 
these  remarks,  that  the  peculiarities  which  characterize  Fetromy- 
zon, have  a  bearing  upon  the  embryonic  condition  of  their  structure 
even  in  their  fuU-grown  state,  and  do  not  by  any  means  mark  a  dif- 
ference between  them  and  the  sharks  and  skates,  any  more  than 
between  them  and  any  other  fiEtmily  of  fishes.  On  the  contrary, 
should  it  be  possible,  after  these  statements,  to  show  that  there  are 
important  characters,  common  to  Fetromyzon,  sharks  and  skates, 
notwithstanding   their  extreme  external  differences,  it  should  be 
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acknowledged  that  Cycloatonata  and  Pla^oBtomata  are  only  different 
degrees  of  one  and  the  same  great  ^pe.  Now,  euch  characters  we 
have ;  in  the  first  place,  in  the  structure  of  the  mouth,  which  differs 
BO  widely  &om  tliat  of  the  other  fishes,  and  agrees  bo  closely  in  all 
Phtcoids,  as  MiUler  himself  has  shown  in  his  Anatomv  of  Mynnoids. 
Next,  the  teetii  aim  agree,  in  being  arranged  In  several  concentric 
series,  and  also  in  their  microscopical  structure,  as  well  as  in  their 
mode  of  attachment  to  the  skin  lining  the  jaw,  and  not  to  the  bone 
itself.  We  have  other  hints  of  the  relation  between  Cjcloatomes 
and  Fla^ostomes  in  their  spracles,  and  also  in  their  numerous  resiu- 
ratoiy  apertures,  so  that,  ailer  due  consideration,  I  come  to  the  cod- 
oloaon  tiiat  the  Myxinoids  and  Petromyzons,  far  from  being  the  types 
of  peculiar  subdaases,  are  simply  embryonic  forms  of  the  great  ^pe 
to  which  sharks  and  skates  belong,  bearing  to  these  powerful  ani- 
mals, in  a  pby»olo^cal  point  of  view,  the  same  relation  which  exists 
between  IchtJiyodes  and  the  tulless  batrachiana. 

Of  Cyclostomata,  two  species  have  been  mentioned  as  occurring  in 
ttie  colder  parts  of  North  America,  both  referred  by  Dr.  BJchardson 
to  the  genus  Petromyzon  proper,  but  of  winch  I  have  seen  do  trace 
myself  in  the  great  lake  re^on,  though  I  know  Petromyzons  to  occur 
below  Niagara  Falls.  However,  I  am  able  to  add  a  new  species  of 
Hiia  family  to  the  fauna  of  those  waters,  which  belongs  to  the  genos 
Ammocoetee,  and  was  found  in  the  mud  in  MichipicotiQ  Kver,  at  the 
landing  iiUce  of  the  Factory,  ill.:  fir.t  Pin-rlnK'us  of  wlik-h  were  i.leked 
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individual  which  has  served  for  this  description,  the  whole  length 
exceeds  a  little  five  inches. 

The  general  form  of  the  body  is  compressed,  differing  still  in 
that  respect  from  A,  unicoloTj  which  is  subcylindrical,  whilst  the 
concolar  is  cylindrical  at  its  anterior,  and  compressed  at  its  posterior 
part.  Our  species  is,  on  the  contrary,  in  some  manner  ribbon-like, 
and  its  length  goes  on  diminishing  regularly  from  the  neck  towards 
the  tail,  where  it  ends  in  an  attenuated  and  obtuse  caudal  lobe. 
The  neck  is  prominent,  but  the  skull  is  declivous.  The  upper  lobe 
of  the  mouth,  which  terminates  the  anterior  extremity,  is  concave, 
the  opening  of  the  cavity  which  it  circumscribes  being  turned 
downwards.  The  anterior  mar^n  of  the  lip  is  concave,  the  lateral 
margins  describe  a  convex  lobe  to  the  angles  of  the  mouth.  The 
lower  lip  is  completely  distinct  from  the  upper,  small  and  fixed  upon 
the  anterior  of  the  lateral  mar^ns  of  the  upper ;  it  is  slightly  con- 
cave about  the  middle  of  its  circumference.  The  convex  lateral 
lobes  are  elliptical.  The  mouth,  placed  in  the  centre  of  the  funnel 
formed  by  the  two  lips,  is  proportional  to  the  size  of  the  fish.  When 
it  is  shut  it  seems  to  be  cleft  vertically,  though  in  reality  it  is  cir- 
cular. The  branched  fringes  which  surround  the  mouth,  are 
especially  developed  on  the  lower  lip  and  at  the  angles  of  the  mouth ; 
they  lengthen,  but  are  reduced  in  thickness,  on  the  inner  side  of  the 
upper  lip,  imder  the  form  of  an  isosceles  triangle,  whose  interior 
is  equally  furnished  with  them.  The  opening  of  the  nose  is  situate 
in  a  circular  depression  between  the  anterior  extremity  of  the 
skull  and  the  inner  margin  of  the  upper  lip.  This  depression 
is  continued  upwards,  and  terminates  about  the  middle  of  the  skull. 
The  eyes  are  very  small  and  placed  on  the  sides  of  the  head,  at  the 
height  of  the  angles  of  the  mouth,  in  a  slight  furrow  of  the  face. 
The  branchial  openings  are  subcircular  or  convex  in  front,  truncated 
behind,  and  open  in  a  wrinkled  furrow  half  an  inch  long,  in  form  of  a 
very  elliptical  curved  line.  The  first  branchial  opening  is  at  a  dis- 
tance of  ^  of  an  inch  behind  the  angles  of  the  mouth.  The  anus  opens 
in  a  depression  at  a  distance  of  g^  of  an  inch  from  the  extremity  of  the 
caudal  fin ;  it  is  cleft  lon^tudinally,  and  bordered  by  two  thinned  lips. 
The  anal  fin,  very  low  at  its  origin  immediately  behind  the  anus,  widens 
a  little  as  it  advances  towards  the  caudal,  with  which  it  unites  after 


254  LAEB   BTFERIOB. 

having  produced  a  more  marked  lobe.  The  dorsal  fin  la  higher,  tat 
like  the  anal  grows  in  height  towards  the  posterior  extremity,  and 
forms  like  it  a  more  dilated  lobe  before  it  unites  with  the  caudal. 
This  latter  extends  over  an  equal  length  above  and  below  the  tul. 
It  is  separated  from  the  dorsal  and  anal  fins  by  a  notch,  beyond  which 
the  fin  arises  to  the  height  of  the  terminal  lobes  of  the  two  anterior 
fins,  and  preserves  the  same  height  along  the  whole  circumference  <^ 
the  tail,  under  the  form  of  an  elongated  oval.  Undulated,  annular, 
transverBe  lines,  distinct  enough  on  the  sides  of  the  body,  corres- 
ponding with  the  lateral  muscles  of  the  trunk,  are  very  marked. 

This  species  is  from  Michipicotin,  whtere  we  have  picked  up  a  rather 
large  number  of  specimens. 

Lepidostgus. 

This  genus  of  fishes  is  known  throughout  the  Umted  States 
under  the  name  of  gar-pike.  It  is  a  very  singular  animal,  and  its  his- 
tory is  closely  connected  with  the  most  important  progress  which  has 
recently  been  made  in  ichthyology. 

The  first  knowledge  naturalists  had  of  this  remarkable  fish  was 
derived  from  Catesby,  who  published  a  figure  and  a  short  account 
of  it  in  his  Natural  History  of  South  Carolina. 

Ijnuseus,  who  received  specimens  of  the  same  species  &om  Dr. 
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Rafinesque  described  several  more,  which,  however,  can  scarcely  bo 
identified,  as  his  descriptions  are  so  very  short  and  imperfect  as  to 
^ve  little  information  upon  their  structure.  In  his  Animal  Kingdom, 
^  Cuvier  characterized  the  genus  Lepidosteus  more  correctly  than  his 
predecessors,  without,  however,  noticing  the  great  difiFerence  which 
exists  between  this  genus  and  the  common  Ahdominales  among  which 
he  places  it. 

It  was  my  good  fortime  early  in  the  course  of  my  scientific  studies 
to  perceive  the  striking  difierences  which  exist  between  these  Lepidos- 
tei  and  all  the  other  fishes  now  living  upon  our  globe  ;  and  at  the 
same  time  to  call  the  attention  of  naturalists  to  the  close  relationship 
which  exists  between  them  and  the  fossil  fishes  of  the  earlier  geologi- 
cal ages.  So  that,  after  an  extensive  study  of  the  remains  of  these 
ancient  inhabitants  of  olden  time,  Lepidosteus  has  become  notable  as 
the  only  living  representative  of  the  large  group  of  fishes  which  peo- 
pled, almost  exclusively,  the  waters  during  the  early  ages  of  the 
earth's  history,  and  which  has  gradually  decreased  in  number,  until, 
at  last,  he  was  left  almost  alone  to  remind  the  observers  of  the  present 
age,  of  a  once  powerful  and  widely  spread  dynasty  among  the  watery 
tribes. 

These  facts  call  for  a  close  examination  of  this  singular  fish.  In 
the  first  place,  let  me  say,  that  all  the  species  of  Lepidosteus^  of 
which  I  now  know  ten  distinct  species,  inhabit  exclusively  the  fresh 
waters  of  North  America.  This  is,  in  itself,  a  remarkable  fact, 
most  important  in  the  history  of  nature,  as  it  shows  that  far  from  de- 
riving its  inhabitants  from  other  parts  of  the  world,  America  has 
had,  and  has  now,  animals  which  are  entirely  peculiar  to  it,  and 
which  have  nowhere  any  near  relatives. 

I  am  well  aware  that  the  Bichir  of  the  Nile  is  remotely  allied  to 
the  gar-pikes,  and  that  another  species  of  Polypterus  occurs  also  in 
the  Senegal;  but  this  genus  constitutes  also  by  itself  a  peculiar 
group,  and  can  only  be  considered  as  distantly  related  to  the  Lepi- 
dostei. 

Another  remarkable  peculiarity  in  the  geographical  distribution  of 
these  fishes  consists  in  the  fact  that  different  species  are  limited  to 
different  water  basins,  as  the  species  of  the  Middle  and  Southern 
Atlantic  States  are  as  different  from  those  of  the  Western  waters  as 
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the;  are  from  the  apeciea  vhich  occur  in  the  Northern  l^es ;  so 
that,  not  only  is  the  genus  located  in  a  peculiar  continent,  but  the 
individual  species  are  also  confined  to  special  regions  of  this  coaih 
try,  from  the  great  Canadian  lakes  to  the  freshwaters  of  Florida,  and 
from  the  Atlantic  riven  to  the  numerous  affluents  of  the  MissIssippL 
New  England,  however,  has  no  species,  and  this  is  the  more  surpria- 
ing  as  they  occur  further  north  in  the  St.  Lawrence,  and  further 
Bouth  in  the  Delaware. 

The  question  now  arises,  how  this  genus  of  fishes  stands  in  its 
class ;  and  whether,  notwithstanding  their  peculiarity,  they  may  not 
be  associated  with  some  other  families. 

Before  answering  this  question,  let  me  insist  upon  another  &cb, 
that,  even  if  ve  take  into  account  the  aonunal  species  of  Bafinesqoe 
and  that  beautiful  species  of  the  Northern  lakes  first  described  by 
Dr.  lUchardson,  the  LepidosEei  are  only  ten  in  number.  And  if  we 
introduce  into  the  same  general  division,  the  Folypteri,  we  shall 
have  a  natural  group  of  fishes  containing  in  the  present  creation  not 
more  than  a  dozen  species.  And  even  should  we  suppose  that 
some  more  relatives  of  that  group  may  be  discovered  in  the  course  of 
time,  we  can  by  no  means  suppose  that  this  family  would  ever  contaia 
as  large  a  number  of  species  as  most  of  the  other  families  of  the  class. 
We  need  only  remember  the  innumerahle  species  of  suckers,  or  oi 
cat-fishes,  which  occur  every  where  in  our  fresh  waters,  or  tba 
various  kind  of  perch,  mackerel,  codfish,  &c.,  which  swarm  in  the 
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herrings ;  and  again,  the  generic  differences  which  occur  among 
the  trouts,  the  graylings  and  white-fishes,  and  distinguish  them  from 
true  salmon,  are  far  greater  than  that  which  exists  between  the  chubs, 
gudgeons,  barbels  or  carps  ;  and  the  specific  distinctions  which  may 
be  noticed  in  these  different  genera  are  agsdn  of  an  unequal  value. 
So  that  we  arrive  at  once  to  this  important  conclusion,  that 
natural  groups  in  the  animal  kingdom  show  naturally  differences  of 
unequal  value,  and  that  all  attempts  on  the  part  of  naturalists  to 
equalize  the  divisions  which  they  acknowledge  in  their  researches, 
must,  as  a  matter  of  course,  result  in  ftdlure ;  and  I  have  not  the 
slightest  doubt  that  our  classifications  have  not  been  more  improved, 
and  that  we  have  made  less  extensive  progress  in  the  knowledge 
of  the  true  relationship  between  the  various  groups  of  the  animal  king- 
dom, for  the  very  reason  that  we  have  too  often  aimed  at  an  arrange- 
ment which  the  most  familiar  facts  in  nature  plainly  contradict. 
Instead  of  this  desired  uniformity,  we  sometimes  observe  a  numer- 
ous group  of  closely  allied  species  corresponding  to  another  group 
with  few,  but  more  distinct  and  more  widely  different  species,  and 
even  isolated  types,  the  relation  of  which  seems  to  branch  in 
all  directions,  without  ever  coming  very  close  to  any  other  group. 
Now,  unless  our  classifications  admit,  as  a  natural  limit,  this  diver- 
sity, it  will  be  impossible  ever  to  form  a  system  which  will  answer 
to  the  natural  affinities  really  existing  in  nature.  As  I  have  said  on 
anoth^  occasion,*  classification  should  be  a  picture  from  nature,  and 
not  an  artificial  frame  of  our  own  invention,  into  which  natural  objects 
are  more  or  less  conveniently  brought  together. 

Another  important  point  of  view,  of  which  naturalists  should  never 
lose  sight,  is  the  relation  which  exists  between  animals  now  fouhd 
alive  on  various  parts  of  the  surface  of  our  globe,  and  those  known 
to  us  only  from  fossil  remtuns  discovered  in  strata  of  a  different  geo- 
logical age. 

The  Lepidosteus,  however  isolated  in  the  present  creation,  had 
once  many  and  very  diversified  representatives  all  over  the  globe. 
Fossils  of  the  same  family  of  which  the  gar-pike  is  the  type,  have  been 
found  all  over  Europe  in  the  oldest  fossiUferous  beds,  in  the  strata  of 
the  age  of  the  coal ;  in  the  new  red  sandstone ;  in  the  oolitic  deposits, 

*  See  iVMctjpte  ofZoologyt  bj  L.  Agaeeis  and  A.  A.  Gould,  Vol.  II. 
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and  even  in  tlic  clialk  and  tertiarj  beds.  They  ensted  in  the  san 
viilc  range  ui>on  the  continent  of  North  America,  and  hare  been  fi>iu 
in  Asia  as  well  as  in  New  Holland ;  so  that  this  family,  now  limitod  i 
the  continent  of  Xorth  America,  and,  if  we  include  in  it  the  Bich 
also,  to  two  river  liasins  of  Africa,  —  vos  OQce  cosmopolite  in  ii 
geographical  di^trilmtion. 

The  natural  conseijuencc  from  such  evidence  is,  that  we  caniK 
arrive  at  a  truo  insight  into  tho  relations  of  the  animal  creatioii,  nalet 
we  study,  at  tlie  same  time,  the  living  animals,  and  those  which  ha» 
become  extinct :  and  that  a  natural  classification  must  asaociate  th 
fu&jila  promi^cuoiLjIv  in  their  natural  relatiouahip  viUi  the  liriii; 
tyjics.  The  scjiaration  of  paltcontolo^  from  zoology,  for  the  sak 
of  convenience  in  the  study  of  geological  phenomena,  has  been  rei^ 
injurious  to  the  real  progress  of  zoiilogy,  and  is  so  entirely  unscientific 
that  until  tliey  are  again  combined  under  the  same  head,  even  in  on 
elementary  text  books,  wo  can  hardly  expect  that  zoology  will  maki 
the  progress  which  extensive  investigations  carried  on  singly,  in  tin 
study  of  living  and  fossil  animals,  would  lead  ng  to  expect- 
Moreover,  the  identification  of  fossils  rei^uires  a  close  invcstigfl 
tion  of  such  charactors  as  are  shown  in  the  only  remains  of  extinc 
species  which  liavo  been  preserved,  and  vfhich  arc,  almost  exclusive 
ly,  their  solid  parts.  It  is  therefore  very  important  that,  in  zodlo^ca 
inve3ti;^tinns,  more  attention  should  be  paid  to  the  characters  deriTe< 
from  such  parts  as  are  tlie  only  ones  accessible  in  the  study  of  fossils 
Tlie  mutual  advantages  tx)  be  derived  from  such  a  courae  cannot  ha 
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reference  to  the  identification  of  fossil  remains.  It  is  therefore  plain 
that  comparative  anatomy  should  be  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
structure  of  the  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  connections. 

I  have  already  alluded  to  the  narrow  circumscription  of  the  genus 
Lepidosteus,  within  the  limits  of  the  temperate  zone  of  North  Amer- 
ica. In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
this  goes  to  show  that  there  is  an  important  connection  between  a 
given  country  and  its  inhabitants,  which  rests  with  the  primitive  plan 
of  the  creation. 

The  limited  existence  of  Lepidostcus  in  North  America  in  the  pre- 
sent creation  has,  no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  other  parts  of  the  globe  had 
nndergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  been 
much  altered  from  what  it  was  when  the  ancient  .representatives  of 
Lepidosteus  lived ;  while  in  other  parts  of  the  world,  the  physical 
changes  have  been  so  extensive  as  to  exclude  such  forms  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  deeper 
understanding  of  the  laws  regulating  the  geographical  distribution  of 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  history  is,  as  it  were, 
at  the  same  time,  the  history  of  that  branch  of  science  to  which  they 
belong.  This  is  particularly  the  case  with  those  animals,  which, 
from  particular  circumstances,  have  thrown  unusual  light  upon  the 
relations  which  exist  between  them  and  their  allied  types.  There 
are  even  a  few  such  animals,  the  study  of  which  has  actually  marked 
the  advance  of  science.  I  cannot  notice  on  this  occasion  the  gar- 
pike  without  being  strongly  reminded  how  strikingly  this  has  been 
the  fact  with  Lepidosteus.  The  first  sight  I  had  of  a  stufied  skin  of 
that  fish  in  the  Museum  of  Carlsruhe,  when  a  medical  student  in  the 
University  of  Heidelberg,  in  1826,  convinced  me  that  this  genus  stood 
alone  in  the  class  of  fishes ;  and  that  we  could  not,  by  any  possibility, 
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associate  it  witli  any  of  the  types  of  living  fishes,  nor  succeed  in 
finding,  among  living  types,  any  one  to  associate  ^rly  with  it.  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
lated among  all  living  beings ;  and  this  early  impres^on  has  gradually 
led  me  to  the  vievs  respecting  classification  irhich  I  have  expressed 
above,  and  winch  have  frequently  giuded  me  in  appreciating  both 
ihe  various  degrees  of  relationship,  and  also  the  difierencea  which  I 
have  noticed  among  difierent  fanulies ;  and,  I  may  say,  has  also  kept 
me  free  from  fanciful  attempts  at  symmetrical  clas«fications. 

Somewhat  later,  my  investigations  of  the  fossil  fishes  led  me  to 
the  distinct  appreciation  of  the  great  difierence  there  is  between  the 
characters  of  the  class  of  fishes  in  early  geolo^cal  ages ;  I  alsa 
noticed  that  all  the  bony  fishes  of  former  ages  are  more  or  less 
allied  to  the  gar-pike,  and  widely  different  from  the  types  of 
fishes  now  prevailing.  Bnt  the  real  nature  of  this  difference  was 
only  gradually  understood.  I  had  not  yet  perceived  that  the  fishes 
of  older  times  had  peculiar  characters  of  their  own,  not  to  be 
found  either  among  the  more  recent  fossils  or  among  the  liv- 
ing representatives  of  that  class.  But  the  opportunity  of  stndy 
ing  the  skeleton  of  Lepidosteus,  which  was  aS)rded  me  in  Paris  by 
Cavier,  showed  at  once,  that  these  fishes  have  reptilian  characters.* 

The  articulation  of  their  vertebrsQ  differs  from  that  of  the  verte- 
bra of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extremities,  especially  the  pectoral  limbs,  assume   a  higher 
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the  successive  creations  all  this  herpetological  relationship,  and  were, 
at  last,  endowed  with  characters  which  contrast  as  much,  when  com- 
pared with  thosQ  of  reptiles,  as  they  agreed  closely  in  the  beginning. 
Lepidosteus  alone  reminds  us,  in  our  time,  of  these  old-fashioned 
characters  of  the  class  of  fishes,  as  it  was  in  former  days. 

An  opportunity  aflForded  me  by  John  Edward  Gray,  Esq.,  of  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  preserved 
in  alcohol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  solid  parts,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respiratory  apparatus  and 
its  cellular  air  bladder,  as  I  have  pointed  out  in  the  Proceedings  of 
the  Zoological  Society  of  London.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  for  me,  and  to  my 
great  delight,  as  well  as  to  my  utter  astonishment,  I  saw  this  fi£di 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
as  a  Saurian,  and  as  no  other  fish  in  creation  does. 

This  reptilian  character  of  the  older  fishes  is  not  the  only  striking 
diaracter  which  distinguishes  them.  Investigations  into  the  em- 
bryonic growth  of  recent  fishes  have  led  me  to  the  discovery  that 
the  changes  which  they  undergo  agree,  in  many  respects,  in  a 
very  remarkable  manner,  with  the  differences  which  we  notice  be- 
tween the  fossils  of  different  ages ;  so  much  so,  that  the  peculiar 
form  of  the  vertebral  column,  and  especially  its  odd  termination  in 
very  young  embryos,  where  the  upper  lobe  of  the  caudal  fin  is  pro- 
longed beyond  the  lower  lobe,  and  forms  an  unequal,  unsymmetrical 
appendage  upwards  and  backwards,  agrees  precisely  with  the  form 
(£  the  tail  of  the  bony  fishes  of  the  oldest  geological  deposits ;  so 
that  these  ancient  fishes  may  be  said  to  have  embryonic  peculiarities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  importance  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
light  upon  the  successive  development  of  the  animal  kingdom  during 
the  successive  geological  periods,  as  upon  the  physiological  develop- 

*  Proceed.  ZoOL  Soo.  of  London,  YoL  IL  page  119. 
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mcDt  of  individual  soimals ;  and,  indeed,  I  can  now  show,  throogb  all 
classes  of  the  animal  kingdom,  that  the  oldest  reprcaentatiTcs  of  aaj 
family  agree  closely  with  the  embryonie  stages  of  the  higher  t^rpes  of 
the  Uving  representatives  of  the  same  families ;  or,  in  other  words, 
that  the  order  of  succession  of  animals,  through  all  classes  and 
famtiies,  agrees,  in  a  most  astonishing  measure,  with  the  degrees  of 
development  of  young  animals  of  the  present  age. 

This  being  the  case,  it  is  obvious  that  a  minute  investigation  of  the 
embryology  of  Lepidoateus  would  throw  a  vast  amount  of  light  upon 
the  history  of  the  succession  of  fishes,  of  all  geolo^cal  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  which 
the  separation  of  true  ichthyological  characters  &om  reptilian  chai^ 
acters,  was  gradually  mtroduced ;  as  it  is  more  than  probable,  from 
all  we  know  otherwise  of  tiie  embryology  of  animals,  that  the  young 
gar-pike,  in  its  earliest  condition,  will  have  characters  truly  ichthy- 
ological, and  only  assume,  gradually,  the  peculiar  reptilian  charao 
ters  which  distinguish  it.  But  notwithstanding  all  my  efforts  to 
secure  the  Lepidosteus  in  the  breeding  season,  I  have  foiled  up  to 
this  day  to  gain  the  desired  information.  It  only  remains  for  me, 
therefore,  to  urge  naturalists  living  near  the  waters  inhabited  by 
Lepidosteus  to  take  up  the  subject  as  early  as  an  opportumty  is 
afibrded  them. 

Although  Lepidosteus  does  not  occur  in  Lake  Superior,  I  have 
deemed  it  sufficiently  important  to  introduce  these  remarks  here,  as 
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Lake,  through  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  into  the  sea,  into  which  this  fish  never  ventures  far, 
though  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  first  naturalist  who  described  the  northern 
Lepidosteus.  He  mentions  it  in  his  Fauna  Borcali-Americana, 
under  the  name  of  Lepidosteus  SuranensiSj  and  gives  a  correct  and 
det^ed  description  of  it.  Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  the  southern  species  first  described  by  Catesby  and 
Linnaeus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
portions of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  frontal  bones,  in  which  the  supra-orbital  emargination  is  much 
lower  and  more  elongated.  Again,  notwithstanding  the  descrip- 
tion of  Dr.  Richardson,  Dr.  Dekay  has  redescribed  it  under  the 
name  of  Lepidosteus  Bison;  and  Zadock  Thompson  has  described 
a  young  specimen  under  the  name  of  Lepidosteus  Hneatus,  At 
first,  his  description  would  seem  to  indicate  a  really  distinct 
species ;  but  I  have  ascertained,  by  a  series  of  specimens,  that  the 
differences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 
the  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
lower  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
in  the  oldest  individuals.  Thd  vertical  fins  alone  remain  spotted  in 
the  adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  downwards  into  a  dull  white. 

AciPBNSERiDiB  (^Sturgeons.^ 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
guished jfrom  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not- 

*  It  is  a  rery  remarkable  fact  that  sereral  fishes  of  the  old  Red  Sandstone  period 
hare,  in  their  fiill-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
identical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus ;  a  form  which 
ii  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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Titbstanding  their  extraordinary  pecnUaritiea,  they  are  more  i 
related  to  the  gar-pikos,  than  to  any  other  group  of  fiaheB. 
view,  though  at  first  strongly  opposed,  is  now  generally  adi 
having  been  sustained  both  by  anatonucal  and  p^teoatol 
evidence. 

The  sturgeons  are  generally  large  fishes,  wUch  Uve  at  d 
torn  of  the  water,  feeding  with  their  toothless  moutlis  upon  c 
posed  organized  substances.  Their  movements  are  rather  sin 
resembUng  somewhat  those  of  the  codiish  tribe. 

Their  geographical  distribution  is  qiuta  peculiar,  and  consl 
one  of  their  prominent  peculiarities.  Located  as  they  are,  i 
colder  portions  of  the  temperate  zone,  the;  inhabit  either  the 
vaters  or  the  seas  exclusively,  or  alternately  both  these  eltn 
remuning  during  the  larger  part  of  the  year  in  the  sea,  and  ai 
ing  the  rivers  in  the  spawning  season.  Althou^  adapted  i 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend 
the  arctic  zone,  and  I  am  not  aware  that  they  have  been  observ 
any  of  the  waters  of  the  warmer  half  of  the  temperate  Eoae. 
great  basin  of  salt  water  lakes  or  seas  which  extends  east  of  the 
iterranean,  seems  to  be  their  principal  abode  in  the  Old  World, 
least  the  re^on  in  which  the  greater  number  of  species  occur  j 
each  species  takes  a  wide  range,  extending  up  the  Danube  an 
tributaries,  and  all  tlie  Russian  rivers  emptymg  into  the  1 
Sea.  From  the  Gaspan  they  ascend  the  Wolga  in  imn 
shoals,  and  are  found  farther  east  in  the  lakes  of  Central  . 
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* 

in  number.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  They  seem  to  be  exceedingly  numerous  in 
the  northern  Pacific,  being  found  everywhere  from  Behring's  Straits 
and  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
coast  of  America,  as  far  south  as  the  Columbia  River.  Again,  the 
80  called  western  waters  of  the  United  States  have  their  own 
species,  from  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
but  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Gulf  of  Mexico.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  found,  not  even  in  the  Nile,  though  emptying  into  a  sea  in 
which  ttey  occur;  and  as  for  the  great  rivers  of  Southern  Asia  and 
of  tropical  Africa,  not  only  the  sturgeons,  but  another  family  ia 
wanting  there,  I  mean  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  the 
North.  Ag^>  ^  the  species  in  diflferent  parts  of  the  world  are 
different. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
light  upon  the  laws  of  geographical  distribution  of  animals  and  their 
mode  of  association,  viz.,  that  certain  families  are  entirely  circum- 
scribed within  comparatively  narrow  limits,  and  that  their  special 
location  has  an  unquestionable  reference  to  the  location  of  other  ani- 
mals ;  or  in  other  words,  that  natural  families,  apparently  little  related 
to  each  other,  are  confined  to  different  parts  of  the  world,  but  are 
linked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  all  around  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  in  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
Africa  is  there  an  aberrant  form  of  that  type,  or  any  representative 
type  in  the  warmer  zones ;  but  in  North  America  we  have  the 
genus  Scaphirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  forms  a  most  natural  link  with  the  family  of  Goniodonts,  all  the 
species  of  which  are  confined  exclusively  to  the  fresh  waters  of 
Central  and  South  America.   The  closeness  of  this  connection  will  bo 

18 
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at  once  perceived  by  attempting  to  compare  the  species  of 
LoricariiB  with  the  Scaphirhjnchua.  I  know  very  irell,  tfiat 
affinities  of  Goniodonta  and  Siluroids  with  sturgeons  are  denied, 
I  still  strongly  insist  upon  their  cloae  relationship^  which  I  bo] 
ostahlish  satisfactorily  in  a  special  paper,  as  I  continued  to  i 
upon  the  relation  between  sturgeons  and  gai^pikes,  at  one 
positively  contradicted,  and  even  ridiculed.  I  trust  then  to  be 
to  show,  that  the  remarkable  form  of  the  bruns  of  Silurida:  « 
nearer  to  that  of  sturgeons  and  Lepidostei,  than  to  that  of 
other  family  of  fishes.  This  being  the  case,  it  is  obvioos,  that  t 
must  be  in  the  physical  condition  of  the  continent  of  America  t 
inducement  not  yet  understood,  for  adaptations  so  special  ton 
different  from  what  we  observe  in  the  Old  World.  Indeed,  sach  i 
ogies  between  the  organized  beings  almost  from  one  pole  to  anol 
occur  from  man  down  to  the  plants  in  America  only,  among  its  ni 
products ;  while  in  the  Old  World  plants  as  well  as  animals  hare  i 
circumscribed  homes,  and  more  closely  characterized  features  in 
various  continents  at  diScrcnt  latitudes. 

As  for  the  species  of  sturgeons  which  occur  in  the  Cana< 
lakes,  I  know  only  three  from  personal  examination,  one  of  which 
obtained  in  Lake  Superior,  at  Michiiiicotin,  another  at  tho  Pic,  and 
thii-d  at  the  Sault :  though  I  know  that  they  occur  in  all  other  Ci 
dian  lakes,  yet  it  remains  to  be  ascertained  how  the  spcciea  said  U 
EO  common  in  Lake  Iluron,  compare  with  those  of  Lafco  Superior, ; 
wilh  those  in  tho  other  great  lakes  and  the  St.  Lawrence  itself. 
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an  opportunify  in  former  years  of  stadying  almost  all  the  European 
qpecies  in  a  &esh  condition,  during  a  prolonged  visit  in  Vienna. 

AoiPSNBEB  LiBvis,  Agass. 

TIus  species,  one  of  the  largest  of  the  genus,  is  from  the  Pic. 
The  length  of  the  specimen,  of  which  I  possess  the  head  and  the 
fins,  and  which  was  in  fresh  condition  when  I  examined  it,  was  four 
feet  six  inches.  The  head,  which  is  contained  two  and  a  half  times  in 
the  whole  length,  is  subcorneal  and  a  little  flattened  below ;  the  upper 
sur&ce  forms  an  uniformly  descending  line  from  the  occiput  to  the  ex- 
tremity of  the  snout,  somewhat  elliptical  beyond  the  eyes,  thus  giving 
to  the  latter  a  slightiy  recurved  appearance.  From  the  level  of  the 
eyes  to  the  centre  of  the  skull,  on  the  middle  line  of  the  head,  there 
exists  an  equally  elongated  surface,  more  flattened,  being  the  rudi- 
ment of  a  longitudinal  dimple ;  finally,  on  the  occipital  part  of  the  skull 
we  observe  a  small  keel,  where  the  two  bones  of  this  region  be^ 
to  become  convex,  in  order  to  pass  to  the  cuttmg  plates  of  the  back. 

The  surface  of  the  bones  which  form  the  exterior  covering  of  the 
head,  is  invested  with  small  tubercles  of  enamel,  of  a  circular  form 
with  obtuse  summits.  At  first  without  apparent  order,  at  the  very 
centre  of  the  bone  they  become  linear,  radiating  to  the  circumfer- 
ence. Their  greatest  development  occurs  in  the  occipital  region  and 
on  the  transverse  line  level  with  the  nostrils.  On  the  middle  part 
of  the  head  these  tubercles  become  thinner,  and  on  the  extremity  of 
the  snout  they  are  reduced  to  a  fine  reticulation.  The  sides  of  the 
head  have  only  a  very  few  asperities.  The  only  bone  on  which  they 
are  developed  is  the  operculum,  and  it  is  only  in  its  posterior  half 
that  they  radiate  firom  the  centre  towards  the  margin.  A  few  rows 
only  are  directed  towards  the  upper  part  of  the  head.  The  other 
bones  constituting  the  opercular  apparatus  are  covered  with  a 
membrane  finely  roughed  at  the  surface.  The  bones  placed  at 
a  small  distance  behind  the  eye  and  limiting  the  anterior  margin  of 
the  branchial  cavity,  bear  a  few  blunt  tubercles  irregularly  dis- 
tributed on  their  surfitce.  The  branchiostegal  membrane  is  naked 
and  smooth,  attached  by  a  thin  shred  to  the  posterior  part  of  the 
operculum,  and  passes  before  the  pectoral  fin,  to  which  it  is  con- 
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tignoua ;  bejoad  this  it  dilates,  in  order  to  ahiit  tbe  bnuichia 
at  the  lower  part  of  the  head,  fonning  a  verj  open  cum 
finally  it  terminates  at  a  small  distance  from  the  mouth.  Tl 
are  at  a  distance  of  three  and  six-«ighthB  inches  from  the  end 
snout.  Their  form  is  subcircular,  their  pupil  tranBTerseb 
Their  immediate  covering  is  a  smooth  membrane,  which  co 
below  to  the  anterior  extremity,  where  it  becomes  reticulat 
without  any  appearance  of  the  smallest  plate  on  its  surface. 
anterior  and  upper  part  of  the  eye  is  a  small  protuberance  pHi 
over  the  depression  in  which  the  nostrils  are  situated.  Them 
open  at  the  surface  by  two  orifices  on  each  side.  The  one 
elliptical  form  with  a  free  opening,  occupies  a  prominent  posit 
that  it  would  be  observed  from  both  sides  of  the  head,  lookin 
from  above.  The  other,  a  larger  one,  has  the  form  of  a  crescen 
its  convexity  turned  towards  the  eye,  and  placed  a  little  obi 
on  the  vertical  line,  extending  below  the  lower  line  of  the  c 
two-thirds  of  its  length. 

Tlie  lower  portion  of  the  head  appears  as  a  flat  surface 
insensibly  from  the  anterior  margin  of  the  mouth  to  the  extren 
the  snout.  This  latter  rijcs  gruJually  in  an  oblique  line,  which  1 
in  front  of  the  barbels.  The  middle  line  is  convex,  the  mai^ 
inclined.  The  barbels,  four  in  number,  are  situated  in  pairs  or 
sides.  The  two  pairs  are  a  little  more  distant  from  each  othei 
the  two  barbels  of  the  rijiht  and  k-ft  side.  Their  length  is  i 
the  same,  of  about  two  inches :  their  form  subconical,  growing  tfa 
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Here  the  membrane  is  thickened  considerably,  and  continues  so  on 
the  whole  circumference  of  the  upper  jaw,  following  its  outlines. 

The  mouth  is  protractile,  and  when  projected  outwards  carries 
with  it  the  surrounding  membrane.  The  jaws  are  weak,  both  max- 
illary branches  of  the  upper  and  lower  jaw  uniting  by  means  of  a 
tendinous  membrane.  The  extremity  of  the  tongue  is  round,  cov- 
ered with  a  thick  membrane,  with  a  wrinkled  surface  perforated  with 
email  mucous  holes. 

A  thick  layer  of  mucosity  covers  the  surface  of  the  head.  This 
mucosity  is  secreted  by  the  crypts  of  the  skin ;  these  are  especially 
very  conspicuous  on  the  space  situated  between  the  mouth  and  the 
snout,  and  on  the  upper  side  of  the  latter.  ^  They  have  the  appear^ 
ance  of  irregular  meshes  excavated  in  the  skin,  at  the  bottom  of 
which  we  distinguish,  by  means  of  a  magnifying  glass,  the  crypts 
which  line  its  surface. 

The  body  is  of  a  regular  form,  diminishing  insensibly  from  the 
anterior  side  backwards  to  the  dorsal  and  anal  fins,  behind  which  it 
decreases  rapidly  towards  the  tail.  This  latter  goes  on  tapering,  then 
turns  up  obliquely,  arching  itself  slightly  over  the  lower  lobe  of  the 
caudal.  The  surface  of  this  caudal  prolongation  is  covered  with 
small  elongated  escutcheons,  which  become  the  more  slender  the 
more  they  rise  along  the  caudal  arch.  They  begin  above  the  last 
escutcheon  of  the  lateiral  row,  much  resembling  the  scales  of  the  tail 
in  Lepidosteus. 

The  five  rows  of  escutcheons  on  the  sides  of  the  body  and  along 
the  back  are  scarcely  visible,  for  they  are  hidden  in  the  thickness 
of  the  body. 

The  upper  lobe  of  the  caudal  fin  is  composed  in  its  whole  extent 
of  spinous  rays,  generally  short  and  much  inclined  backwards,  di- 
minishing in  length  the  more  they  recede,  and  becoming  rudimen- 
tary at  their  termination.  The  lower  lobe,  which  gives  to  the  cau-. 
dal  fin  its  general  form,  is  exclusively  composed  of  articulated  and 
dichotomous  rays.  Those  of  the  lower  margin,  much  the  largest 
and  longest,  remain  undivided  for  two-thirds  of  their  length ;  they 
seem  even  to  follow  a  direction  peculiar  to  them  by  a  slightly  con- 
cave line.  The  other  rays  grow  more  And  more  slender  the  more 
they  rise  above  the  lobe.     They  bifurcate  first  in  the  middle,  and 
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eai«e'jaeQi1r  Krenl  times  u  t  difttnee  vliieli  Tariet  far  «t 
riT.  Tti  lower  lo:-«  of  ihe  caudal  exieads  not  so  &r  bs^vazdi 
tli«  apj«r.  Tldf  Ia:>«r  has  ibe  fonn  of  i  tctt  open  >rdi ;  ti 
loMiT  is  cosvex  be!: w.  The  line  Thick  jcaas  hoA  extramties 
(•1^'jue  vii'iib  ihe  ^j^-^T  half:  on  ihe  nuddle  fine  it  becomes  n 
care,  j^riiig  K>  the  j-nstrerior  maipn  d'  ibis  fin  tlte  form  of . 
iirejolar  creiWDt. 

Tie  ■ii-rsal  fin  is  equaDv  notched,  fonning  a  crescent  ob  its  ten 
naj  :Lar^.  All  ihc-  rajs  which  C'MD]:«3e  it  are  articnlmted.  Tbo 
of  :he  a&'veri'^'r  marjn.  fiur  mnes  longer  than  ibose  of  die  postnM 
kK  archf^i  bactirardf.  unUrided  ihroa^  ihnr  vbole  extent.  T 
oih^r  njs  dicboioinize  in  the  same  manner  as  tboee  of  tiie  cudal. 

The  anal,  longer  than  broad,  is  placed  oppc^w  and  Bunert 
behind  ^e  dorsal.  Its  form  is  oMonz.  the  inner  and  outer  mar^ 
are  rc'unde-d :  ihe  p-:istenor  margin  is  strai^t.  bending  eli^l 
invaris  ai  the  ndddle.  The  ravf  are  similar  td  those  of  the  dots 
Th'.ise  of  the  lover  margin  being  the  longest  and  remaining  imdividi 
thr^of h  the  whole  extent :  these  of  the  outer  "'"•f"  dichoBmi 
like  iL<:i9e  of  the  dorsal. 

TLe  ventnl  fins,  as  broad  as  ther  are  long,  are  placed  balf  wi 
bet^ttn  the  pectorals  and  the  anal.  Thi^ir  poftenor  mar^n  is  afano 
W'lare.  tLe  inner  slighdv  sinuous,  the  cater  rotmded.  The  rv 
of  tie  fonner  dichotomize  from  their  baas,  those  of  the  latter  ai 
nniiviiei  like  those  of  the  other  fins. 
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A  character  common  to  all  fins  is  to  have  the  outer  mar^  sen- 
sibly thicker  than  the  inner,  which  becomes  thin  and  membranous. 
It  is  also  in  this  outer  margin  that  are  found  the  largest  rajs, 
arched  from  within  outwards,  undivided  in  the  greatest  part  of  their 
extent,  thus  giving  them  a  peculiar  aspect.  Small  tubercles  are 
observed  in  the  outer  third  of  the  rajs  where  thej  are  most 
^chotomized. 

The  color  is  of  an  umform  blackish  brown,  which  extends  to  the 
fins ;  it  is  a  little  less  intense  on  the  head,  on  the  lower  half  of  the 
ffldes  below  the  middle  line  it  has  a  jellowish  reflection.  A  pale  white 
exists  over  the  lower  part  of  the  head  and  the  abdoiyen,  as  far  as 
the  under  surface  of  the  tail. 

This  species  resembles  the  A.  ruMcundus  of  Lesueur,  who  describes 
two  varieties  of  it,  one  found  with  the  true  ruMcundiis  in  Lakes 
Erie  and  Ontario;  the  other  inhabiting  the  River  Ohio.  The 
descriptions  which  he  has  given  of  them  do  not  enable  us  to  recog- 
nize our  species  in  either  of  these  varieties. 

AOIPBNSEB  CABBONARIUS,  AgaSS. 

The  general  form  of  this  species  is  rather  thick  and  short  than 
slender.  The  back  is  proportionallj  verj  elevated  and  verj  convex 
from  the  occiput  to  the  anterior  margin  of  the  dorsal  fin,  from  whence 
the  bodj  begins  to  grow  considerablj  slender  towards  the  tail,  which 
last  rises  obliquelj  in  order  to  form  the  higher  arch  of  the  caudal 
fin.     (Plate  5,  fig.  1.) 

The  total  length 'is  one  foot  two  inches  and  a  half.  The  head  is 
contained  three  times  and  a  half  in  this  length.  The  face,  from  the 
anterior  margin  of  the  branchial  cavitj  to  the  extremitj  of  the  snout, 
equals  the  fourth  part  of  the  length  of  the  trunk.  The  snout,  from 
the  orifices  of  the  nostrils  is  contained  seven  times  in  this  length. 

The  head  itself  is  depressed,  flattened,  uniformlj  inclined  from 
the  occiput  bejond  the  nostrils,  where  the  snout  rises  considerablj, 
growing  thinner  on  its  margins,  which  circumstance  gives  it  a  convex 
form.  Seen  from  above,  its  shape  is  that  of  an  elongated  triangle. 
The  upper  surface  is  quite  uniform,  having  onlj  one  slight  depression 
on  the  middle  line,  bordered  bj  two  small  carinse  of  the  frontal  and 
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parietal  >Jones.  Small  plates  continue  on  the  anont  to  ita  eztremi 
and  arc  prolonged  on  the  sides  before  the  nostrils,  bat  do  not  ret 
the  lowci'  circumference  of  the  eye.  All  these  bones  are  covei 
with  fine  granules,  didjiosed  in  linear  rows  in  the  directioo  <^  t 
bead.  Tlie  eyes  occupy  the  npper  region  of  the  fiice.  They  i 
oval  anil  have  their  largest  diameter  longitudinal.  They  are  s 
rounded  with  a  smooth  zone  on  their  lower  circumference,  limit 
above  hy  the  bones  of  the  skull,  and  behind  by  a  bone  which  ae| 
rates  tlicni  fi-om  the  opercular  apparatus  and  the  bnmchial  cavii 
Another  bono,  which  is  triangular,  being  the  continuatioD  of  i 
preceding,  limits  the  posterior  mar<pn  of  the  face  and  completes  t 
anterior  margin  of  the  branchial  cavity.  The  nostrils,  sitnated  ii 
depression  wbich  is  reserved  for  them  before  the  eyes,  opeo,  as 
common,  at  the  surface,  by  two  holes  pierced  laterally,  of  which  t 
upper,  the  smallest,  is  subcircular  and  free,  the  lower  obloog,  vcrti( 
and  pixitected  by  a  small  membrane  at  its  antcriormaj^n.  The  smi 
plates  which  cover  the  snoiit  reach  not  so  far  as  the  bone  of  t) 
lower  angle  of  the  face.  Tiie  opercular  bone  is  covered  with  the: 
fine  granules  disposed  in  striu)  radiating  from  the  centre.  TI 
aiembmiie  which  invests  it  and  which  shuts  tlie  respiratory  openk 
in  front,  is  covered  with  a  fine  rasp,  wbicb  continues  on  the  side 
of  the  head  to  the  angle  of  the  mouth.  The  hranchiostegal  men 
brane  proper  is  naked  and  very  thin.  It  surrounds  the  opercuJi 
bone  fntm  the  upper  margin  of  the  branchial  cavity,  and  is  prolonge 
and  liecoipes  wider  a  little  above  tlio  branchial  opening  behind  th 
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between  the  mouth  and  the  termination  of  the  snout,  a  little  nearer 
however  to  the  mouth.  On  this  face,  though  generally  flattened,  we 
may  observe  a  median  longitudinal  swelling,  having  on  each  side  a 
depression  vdth  ^dened  margins.  This  skin  is  bare,  although  cov- 
ered upon  its  surface  with  a  net  of  irregular  meshes  in  which  we 
observe  small  holes  which  secrete  the  mucositj,  as  in  ^.  Icevis. 

The  escutcheons  of  the  dorsal  row  are  twelve  in  number,  well  de- 
veloped, and  a  rudimentary  thirteenth  applied  to  the  anterior  margin 
of  the  dorsal.  They  are  so  near  to  one  another  that  some  are  even 
tfgha,tabrioa.^/Tl„i,  g.n.r.1  form  i.  h,.rteh.H,  br«>a.r 
than  long,  the  two  sides  limited  by  a  regular  denticulated  curved 
line,  rising  abruptly  so  as  to  form  a  very  sharp  median  carina, 
terminated  at  the  two  posterior  thirds  in  a  hook,  whose  point  is 
tamed  backwards.  Their  surface  is  covered  with  radiating  lines, 
owing  to  the  linear  arrangement  of  their  tubercles,  which  are  exces- 
sively small,  and  acute.  On  the  space  between  the  posterior  mar- 
gin of  the  dorsal  and  the  origin  of  the  caudal  we  observe  three 
small  plates.  The  largest  is  situated  on  the  side  of  the  dorsal,  the 
two  smaller  follow  immediately  and  are  arranged  in  pairs.  Their 
surface  is  equally  covered  with  small  acute  tubercles,  but  the  cen 
tre  is  scarcely  indicated  by  a  larger  tubercle,  whence  the  others 
radiate.     (See  pi.  5,  fig.  3.) 

The  lateral  escutcheons  are  from  thirty-two  to  thirty-;three  in  num- 
ber, of  irregular  oblong  form,  with  the  two  sides  retracted.  The 
anterior  margin  is  concave,  the  ^sterior  convex,  slightly  notched 
in  the  middle.  The  median  carina  is  but  slightly  prominent,  the 
sides  of  course  but  little  inclined  ;  the  hook  which  rises  above  it  is 
slightly  curved  backwards ;  sometimes  it  is  bifurcated  at  its  point. 
The  surface,  as  usual,  is  covered  with  small  granules  in  radiating 
rows.  Tlieir  position  in  relation  to  the  body  is  oblique  from  before 
backwards.  They  are  less  serrated  than  those  of  the  back,  and  di- 
minish gradually  as  they  approach  the  tail. 

The  escutcheons  of  the  abdominal  region,  from  seven  to  eight  in 
number,  extending  over  the  space  contained  between  the  posterior 
margin  of  the  pectoral  and  the  anterior  margin  of  the  ventral 
fins,  resemble  much  in  their  general  outlines  those  of  the  back. 
Their  form  is  perhaps  more  rounded,  though  they  do  not  form  a 
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regular  circle.  Thej  are  qaitc  as  much  inclined,  and  their 
are  stjroDg<;r,  and  more  arclied  at  the  point.  The  radiating 
are  also  more  visible. 

In  front  of  this  double  row  of  escutcheons  and  aa  if  forminj 
immeiUate  coutinuatioa  on  the  inuer  side  of  the  pectoral  fin 
in  front  of  them,  we  observe  a  subtmngular  bone,  the  ai 
side  of  which  is  concave,  bordemg  the  branchial  opening  be 
These  two  bones  are  contiguous  on  their  anterior  angle,  and 
by  their  reunion  a  convex  curved  line  along  the  sides  of  the  c 
to  which  the  branchiostegal  membrane  is  attached.  A  pror 
carina,  but  unprovided  vath  hooks,  extends  along  the  media 
from  the  posterior  angle.  A  single  wrinkle  indicates  on  the  r 
of  the  anterior  angle  the  rudiment  of  a  carina.  The  Btriie  r. 
from  those  two  centres.  The  bone  of  the  anterior  part  of  the 
rals  and  upon  which  these  fins  articulate,  is  small  and  hidden 
the  skin. 

An  odd  elliptical  escutcheon  with  regular  outlines  is  situated  : 
middle  of  the  space  between  the  anus  and  the  anal  fin.  It  has  a 
me(Uan  carina,  over  which  projects  an  elliptical  hook.  A  rud 
of  an  escutcheon  leans  towards  the  anterior  margin  of  tlio  anal 

The  anus  opens  in  a  small  depression  immediat«ly  heliini 
ventrals,  at  a  distance  of  about  two-thirds  of  an  inch  iroia  thai 
tenor  margin,  and  one  inch  and  three-sixteenths  from  the  an' 
margin  of  the  anal.  It  is  small  and  surroundod  b;  a  cutai 
membrane,  bilobed  on  the  posterior  aide. 
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and  strongly  incHned  backwards,  not  reacliing  the  extremity  of 
the  fin.  The  rays  of  the  lower  lobe  do  not  differ  from  those  of 
the  dorsal.  They  bifurcate  like  these  latter,  but  at  the  extremity 
only.  The  posterior  margin  of  this  lobe  is  notched,  in  the  form 
of  a  crescent  and  elongated  in  its  upper  part,  along  the  arch  <Jt 
the  tail.    The  notch  is  not  deep  in  the  lower  part. 

The  anal  is  opposite  to  the  dorsal,  beyond  wluch  it  extends 
backwards.  It  is  narrow,  elongated,  almost  twice  as  high  as  it  is 
broad.  The  inner  and  outer  margins  are  almost  straight,  the 
terminal  oblique  margin  slightly  curved.  The  rays  are  slender, 
bifurcated  at  their  extremity  only. 

The  ventrals,  similar  in  their  form  to  the  anal,  are  situated  at 
the  posterior  third  of  the  body.  Their  structure  has  nothing  that 
distmguishes  them  from  the  anal. 

The  pectorals  are  as  m  the  J.,  loevis  the  largest  of  all  the  fins. 
Their  form  is  lengthened,  the  terminal  margin  is  obliquely  rounded, 
and  passes  to  the  inner  margin  by  an  arch.  The  anterior  and  outer 
margm  bears  a  spinous  ray,  bent  beyond  its  insertion,  and  curving 
inwards  a  little  before  the  point.  It  does  not  reach  the  extremity 
of  the  fin*  It  is  flattened  in  the  horizontal  diameter  of  the  fin ; 
its  basis  is  three-sixteenths  of  an  inch  broad  and  terminates  in  an 
obtuse  point,  in  the  margin  of  the  fin.  The  surface  is  striated  longi- 
tudinally on  both  surfaces,  alternating  with  small  furrows  and 
wrinkles.    The  soft  rays  are  as  in  the  other  fins. 

The  general  color  is  of  a  yellowish  brown  on  the  upper  half 
of  the  body,  the  yellow  growing  purer  on  the  sides  and  beneath 
the  belly.  A  large  spot  of  an  intense  black,  and  an  elongated 
quadrangular  form  occupies,  on  the  middle  of  the  back,  the  space 
between  the  dorsal  and  lateral  series  of  shields.  A  second  pair 
of  large  spots  of  the  same  color  occupies  the  same  position  on 
the  sides  of  the  dorsal  fin,  on  which  they  even  encroach  a  little. 
Other  small  spots  are  distributed  over  the  sides  of  the  fish 
from  the  opercular  apparatus  (itself  included)  to  the  tail  and 
the  fins,  ^ving  thus  to  the  whole  fish  a  dotted  appearance. 

P.  1,  43-85 ;  V.  26-28 ;  D.  86 ;  A.  26-28.  C.  lower  lobe 
more  than  sixty. 
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The  onl;  specimen   of  this  species  'wfaieh   is  in    my  poaMfl 

was  found  at  Micbipicotin  on  the  north-east  shore  of  Lake  Supa 
Thon>;h  this  species  is  very  similar  in  ita  general  chanctei 
the  Aciptnser  maculosut  Lcsueur,  from  the  Ohio,  we  have 
however,  been  able  to  identify  it.  The  deaeription  which  this 
thor  jrivcs  of  his  species  ia  so  vague  that  he  does  not  eren 
ns  the  form  of  the  fins.  The  fonnula  of  their  raja  is  far  f 
corres])oading  with  that  of  our  species.  Nor  is  tho  abdominal  se 
of  plates  the  same ;  those  of  the  sides  and  back  seem  to  resen 
it  more  closely.  The  snout  is  also  more  slender ;  but  had 
Lesucur  mentioned  that  the  species  which  he  saw  is  of  small  i 
wo  might  have  supposed  tliat  our  specimen  was  the  yonng,  wl 
hare  generally  the  snout  more  pointed  than  full-grown  e 
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This  species  b  very  similar  to  the  preceding;  it  diften  fr 
it  only  in  a  few  characters  which  we  shall  here  enumerate  briel 
The  body  is  more  slender  and  diminishes  less  abruptly  towai 
the  caudal  region.  The  curve  of  the  back  is  more  elliptici 
slightly  concave  at  a  small  distance  behind  the  head,  where  t 
third  escutcheon  is  sensibly  smaller.  The  head  is  contained  abc 
four  times  in  the  whole  length.  The  face,  from  the  antcri 
margin  of  the  branchial  cavity,  forms  the  fiffii  part  of  the  leng 
of  tho  trunk,   and   tlio   snout  from  the   nostrils  is  in  the  propt 
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the  eye.  Their  form  and  direction  are  not  quite  the  same  as  in 
the  preceding  species. 

The  shields  of  the  dorsal  series  are  sixteen  in  number,  cordi- 
form  as  in  the  preceding  species,  but  longer  than  they  are  broad, 
approaching  however  more  to  a  circle.  The  right  and  left  mar- 
gins are  equally  denticulated.  An  odd  plate  of  medium  size  is 
situated  behind  the  dorsal,  and  behind  this  latter  a  pair  of  much 
smaller  plates  fill  up  the  remainder  of  the  space  to  the  anterior  mar- 
^  of  the  caudal.     Both  are  carinated  and  provided  with  a  hook. 

The  lateral  series  consists  of  thirty-five  pairs  of  plates,  elon- 
gated, narrow,  irregularly  triangular,  the  most  acute  point  directed 
upwards,  much  resembling  those  of  the  preceding  species. 

The  abdominal  series  has  from  eight  to  nine  plates,  generally 
more  irregular,  more  strongly  denticulated,  with  a  strong  carina 
and  prominent  hook. 

The  articular  bone  of  the  pectoral  fin  is  stronger  and  more 
widened.  The  pectoral  fins  themselves  are  longer  and  more 
roimded  on  their  posterior  margin.  The  anal  is  also  more  narrow. 
The  other  fins  resemble  each  other  excepting  the  caudal,  which 
seems  to  be  less  furcated.  Wo  have  not  been  able  to  make  a 
fuller  comparison  of  the  two  species,  having  had  only  a  dried  speci- 
men of  the  latter  in  our  possession.  The  following  formula  of  the 
rays  is  only  an  approximation,  as  the  fins  are  somewhat  defective. 

P.  I,  32  or  33 ;  V.  26 ;  D.  34 ;  A.  25.  C.  lower  lobe  one 
hundred  and  more. 

Very  distinct  fulcra  exist  along  the  anterior  margin  of  all  the 
fins,  with  the  exception  of  the  pectorals. 

Habitat,  Sault  St.  Mary. 

AciPENSER  RuPERTiANUS,  Richardson. 

This  species,  which  we  did  not  find  in  our  excursion,  is  men- 
tioned here  only  incidentally,  for  comparison  with  those  which  we 
have  described.  Richardson  has  figured  and  described  it  in  his 
Fauna  Boreali-Americana.  Our  comparisons  have  been  made 
upon  a  akin  firom  Sault  St.  Mary,  for  .which  I  am  indebted  to 
Mr.  McLeod. 
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Its  head  is  thicker  thao  it  ii  long,  fonmng  one^eventh  of  tin 
wholo  length,  whicli  a  tirenty  inches ;  the  snout  ia  covered  with  dii 
tinct  small  platofl  upon  its  sur&oe,  though  it  ia  also  graoulated.  Tlu 
frontal  sinus  is  broader  than  deep,  and  extenda  over  that  part  of  tin 
snout  which  is  contiguous  to  the  skull.  The  dorsal  plates,  tweln  a 
thirteen  in  number,  are  elliptical ;  the  lateral  seiies  number  twentf 
fivo  or  twenty-seven,  and  resemble  somewhat  ^oee  of  the  precedinj 
species.  The  abdominal  series  hare  eight  or  nine  plates,  Imge 
than  broad,  whilst  the  contrary  is  the  case  in  the  A.  rhjfiuihceu*,  frop 
the  Sault  St.  Mary.  Their  circumference  is  also  less.  The  fin 
which  we  have  been  able  to  compare  ^w  but  alight  difiennoe 
in  the  two  species. 


SiLURIDJ. 

Whcnorcr  we  are  induced  to  consider  organised  beings  i 
their  connection  rather  than  by  themselves,  we  perceive  at  one 
difTcrences  between  them,  which  throw  more  Ught  upon  the  law 
that  regulate  their  structure,  than  the  most  minuto  investigation  c 
isolated  facts.  The  SiluridiD  are  fishes  wliich  it  is  difficult  to  comtrin 
with  any  other  group,  unless  by  far-fetched  considerationB,  and  affi>n 
a  striking  example  of  the  importance  of  goneral  conuderationa  in  th' 
special  study  of  zoulogy. 

t>peaking  of  the  sturgeons  above,  I  have  already  mentioned  tbei 
affinity  to  the  Goniodonts.    It  is  now  a  matter  of  great  importance  i< 
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to  settle  this  question  is  plain,  as  soon  as  we  consider  the  position  of 
those  fins  in  the  Gunoids,  in  which  they  are  also  placed  at  the  middle  of 
the  abdomen.  The  scales  which  are  wanting  in  most  Siluridse,  would 
apparently  seem,  at  first  sight,  to  aSbrd  little  information ;  let  us  how- 
ever remember  that  there  are  some  genera  among  Siluridse,  such  as 
Callichthys  and  Doras,  in  which  scales  of  a  very  peculiar  character 
enst,  and  that  several  other  genera  have  large  bony  escutcheons 
upon  their  neck.  '  Now  these  bony  plates  and  scales  have  the  same 
structure  as  the  enameled  scales  of  the  sturgeons,  and  their  position 
in  Doras  reminds  us  strongly  of  the  lateral  shields  of  sturgeons ;  so 
much  so,  that  but  for  the  form  of  the  body,  we  might  be  led  to  con- 
sider these  fishes  as  closely  related.  And  really,  this  affinity  is  not 
altogether  superficial ;  the  development  of  the  jaws  and  opercular 
bones  is  so  imperfect,  as  to  show  littie  analogy  to  the  structure  of 
those  parts  in  the  common  Abdominales,  whilst  it  agrees  rather  closely 
to  that  of  the  sturgeons.  The  position  of  the  mouth  in  Loricaria, 
below  the  snout,  is  another  feature  which  connects  the  Goniodonts 
and  sturgeons,  and  the  genus  Scaphirhynchus  may  be  considered  as 
forming  the  most  natural  link  between  the  two  families.  Agsun, 
Goniodonts  have  pseudobranchiae  and  a  thick  membrane  encircling 
the  mouth,  which  constitute  so  many  more  characters  connecting  them 
with  the  sturgeons ;  although  these  points  are  of  less  value  than  those 
already  mentioned.  I  may  add,  also,  that  the  brain  of  Siluridae  bears 
a  stronger  resemblance  to  that  of  the  sturgeons,  than  to  that  of  any 
of  the  Abdominales ;  so  that  I  consider  myself  justified  in  referring 
the  families  of  Goniodonts  and  Siluridsd  to  the  order  of  Ganoids, 
where  they  may  stand  as  aberrant  families,  rather  than  among  the 
other  great  divisions  of  the  class  of  fishes. 

PXMELODUS. 

The  genus  Pimelodus,  as  characterized  by  Prof.  Valenciennes,  in 
the  Histoire  Naturelle  des  Poissons,  seems  to  me  to  contain  several 
distinct  types,  which  might  with  great  propriety  be  considered  as 
distinct  genera,  characterized  by  their  peculiar  teeth,  the  arrange- 
ment of  their  barbels,  and  the  respective  position  and  extent  of  their 
dorsal  and  anal  fins,  as  well  as  tlie  form  of  their  caudal.    But  as  the 
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collections  DOW  at  m;  commaiid  do  not  contain  sufficient  mati 
limit  precisely  those  genera,  I  shall  only  mcation  that  such  a, . 
BecDia  desirable,  since,  as  fur  as  X  can  now  judge,  the  g 
which  P.  catus  may  be  considered  as  the  type,  fihould  cous 
first  genus,  and  retain  the  name  of  Fimclodus,  and  that  nen 
ebould  be  framed  for  the  other  groups  of  species,  of  which  I- 
pwm,  ali'ida»,  clenodui,  &c.,  may  be  considered  as  the  res 
types. 

If  we  now  admit  the  generic  sections,  vUch  I  prop* 
tho  numeraws  species  of  I'imelodua,  their  study  will  be  1 
very  fact  much  simplified ;  for  when  wo  hare  once  tlio  g 
which  our  species  belongs,  its  comparison  with  the  others 
very  easy.  Now  we  have  already  said  that  the  first  grou' 
which  is  to  retain  tho  name  of  Fimelodus,  will  coDtaia  1 
CiitUK  as  its  type,  and  in  addition  to  it  the  P.  punctulattta  Cu 
Val.,  P.  cii^HOfui  and  borealU  of  Eichardson,  and  J*,  a 
nebulosud  and  mteua  of  Lcsucur,  hesides  a  uew  species  froto 
Superior,  to  be  described  below.  All  authors  have  not  od 
P.  nebiiltmta  as  a  species  ;  the  natural  history  of  P.  alliidi 
a^neus  leaves  abo  much  to  be  desired,  bo  it  is  also  with  J*,  p 
htus.  So  that  we  are  still  in  donbt  about  the  real  number  of  e 
which  will  com]K33e  the  genus  Pimclodiis  proper.  The  Pim 
Catun,  which  is  perhaps  the  best  known,  diflers  considerably 
our  northern  species,  so  that  we  need  hardly  mention  the  differ* 
but  P.  luliulosia  and  P.  albidits  seem  to  bo  very  closely  all 
/*.  C'itii»,  if  wo  judge  by  the  description  which  we  have  befo 
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piHXLODUS  Fbu8,  Agass. 

The  general  form  is  tiiat  of  most  species  of  the  genus,  neither 
tUek,  nor  elongated.  The  abdomen  is  prominent  in  the  space 
contuned  between  Hie  branchiostegal  apparatus  and  the  ventrals. 
The  curve  of  the  back  rises  to  the  height  of  the  dorsal,  whence 
it  slopes  rapidly  upon  Hie  head.  The  body  is  rery  compressed 
fipom  behind  the  dorsal  and  Tentral  fins  to  the  tail.  It  is  com- 
pletely bare,  with  a  punctulated  appearance,  caused  by  the  aqui* 
ferous  holes  which  open  at  the  surface  of  the  skin,  and  which 
are  especially  numerous  on  the  anterior  re^on  and  <xi  the  head. 
The  lateral  line  is  straight,  ascending  from  the  middle  of  the 
caudal  to  the  upper  angle  of  the  opercular  apparatus.  The  head, 
from  the  occiput,  forms  the  fifth  part  of  the  whole  length,  whilst 
firom  the  posterior  mar^  of  the  operculum  to  the  end  of  the  snout 
it  constitutes  only  one  fourth.  The  head  is  longer  than  it  is  broad, 
and  forms  a  regular  oval,  truncated  behind  in  the  occipital  region 
and  elliptical  in  the  anterior  circumference,  'the  mouth  extends  as 
fiEur  back  as  the  eyes ;  the  lips  surround  it  under  the  form  of  a  fleshy, 
elastic  swelling,  in  the  middle  of  the  jaws  only ;  but  at  their  reuni<m 
with  the  angles  of  the  mouth  they  grow  thinner,  widen  and  flatten, 
and  form  a  kind  of  funnel,  which  enlarges,  for  a  third  at  least,  the 
opening  of  the  mouth.  The  teeth  are  arranged  like  those  of  a 
card,  and  distributed  irregularly  upon  the  circumference  of  the 
jaws.  They  vary  in  length  and  size,  but  are  all  acute.  On  the 
lower  jaw  they  extend  much  more  backwards  in  the  mouth  than  on 
the  upper  jaw,  where  they  do  not  extend  beyond  the  basis  of  insert 
tion  of  the  maxillary  barbels.  These  latter,  two  inches  long,  reach  to 
the  posterior  margin  of  the  preoperculum.  They  follow  the  upper 
circumference  of  the  cutaneous  funnel  at  the  angles  of  the  mouth 
for  the  extent  of  ox-eighths  of  an  inch.  Hard,  homy  and  flattened 
at  their  basis,  they  grow  gradually  softer  and  more  slender  towards 
their  termination.  The  nostrils  are  mtuated  on  the  upper  surface  of 
the  head,  at  a  distance  of  half  an  inch  firom  the  end  of  the  snout. 
Their  opening,  of  oblong  form,  measures  one^ighth  of  an  inch  in  the 
direction  of  the  greatest  diameter.     The  barbels  which  arise  fitmi 
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their  (Ulterior  margin,  the  smallest  of  the  fear  pairs,  have  exacUy 
ihs  length  of  the  space  contained  between  them  and  the  anterior 
extremity  of  the  head.  They  are  eoffc,  flabby  and  rounded.  The 
eyes,  proportionally  small  and  aubcircular,  are  at  a  distance  of  one 
inch  from  the  anterior  margin  of  the  head.  Their  diameter  is  Sve- 
,  sixteenths  of  an  inch.  The  four  barbels  of  the  lower  surface  of  the 
head  are  placed  upon  an  arc  of  a  circle  wiUun  the  branches  of 
t^e  jaw.  The  two  internal  ones  are  more  distant  from  each  other 
than  the  external  ones.  These  latter  are  one  and  one-sixteenth 
inches  long,  whilst  the  former  are  only  seven-eighths  of  an  inch. 
They  are  soft  upon  their  whole  extent,  like  those  of  the  nostrils, 
roonded  and  elongated. 

The  opercular  apparatus  ia  almost  completely  hidden  under  the 
skin  and  the  muscles ;  a  slight  B^relling  indicates  the  inferoposterior 
mar^n  of  the  operculum.  As  for  the  preoperculum,  which  forms  the 
anterior  outline  of  the  apparatus,  we  can  trace  its  whole  mar^, 
which  is  arched  within,  and  upon  which  the  branchioategal  mem- 
brane-is  fixed.  The  branchiostegal  rays  themselves  are  nine  in 
Domber ;  the  first  two,  the  miMt  developed,  are  of  about  equal 
uze,  and  follow  the  outline  of  tiie  preoperculum,  wi^out  being 
attached  there  otherwise  than  by  the  muscles  which  move  them. 
All  are  flattened  and  concave  on  their  outer  surface.  The  humeral 
apophysis,  which  we  perceive  through  the  skin,  b  strong  and  robust. 
It  extends  two-thirds  the  length  of  the  spine  of  the  pectoral  fins ; 
its  outer  margin  is  wrinkled. 
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It  is  composed  of  eighteen  articulate,  well-developed  rays,  measuring 
two  inches  along  the  margins  and  one  and  eleven-sixteenths  inches  in 
the  middle  of  the  fin,  and  of  six  rajlets  in  the  upper  margin  and 
ten  in  the  lower  margin,  hidden  in  the  thickness  of  the  skin.  The 
anal  is  high  and  rounded ;  its  insertion  is  two  and  a  half  inches 
long.  It  numbers  twenty-two  rays;  those  of  the  centre  are  one 
and  six-eighths  inches  high.  The  ventrals,  one  and  three-sixteenths 
inches  long,  are  fSEm-shaped  and  rounded  on  their  circumference ; 
they  have  eight  sofl  rays.  The  pectorals  have  almost  the  same 
form,  though  less  rounded.  They  are  composed  of  seven  soft  rays 
and  one  spinous,  strong  and  robust,  at  whose  inner  side  we  remark 
denticulations,  varying  in  their  number  and  form,  and  extending 
only  along  the  two  upper  thirds.  The  lower  third  has  a  carina  with 
a  sharp  blade.  The  length  of  the  soft  rays  is  one  and  three-eighths 
inches  ;  the  length  of  the  spine  one  and  three-sixteenths  inches. 

The  general  formula  of  tiie  rays  is  as  follows :  Br.  9  ;  D.  I.  6 ; 
C.  18;  A.  22;  V.  8;  P.  I.  7. 

Besides  the  differences  m  the  nmnber  of  the  rays,  as  we  may  esti- 
mate  by  the  numbers  we  have  given  above,  this  species  differs  farther 
from  the  P.  coenosus  and  borealis  in  the  general  form  of  the  fins. 
Their  position  upon  the  body,  relatively  to  each  other,  affords  not  less 
sensible  differences  when  we  compare  the  measures  which  Dr.  Rich- 
ardson gives  for  his  P.  coenosus,  setting  aside  the*difference  of  siase 
of  our  specimen,  which  had  two  inches  more  for  its  whole  length. 
Similar  differences  are  remarked  between  our  P.  Felis  and  the  P. 
borealis,  though  for  this  latter  we  have  not  been  able  to  make  our 
comparisons  upon  positive  numbers,  the  celebrated  author  having 
neglected  to  give  the  numbers  of  the  rays  of  this  species.  The  pro- 
portions and  the  dimensions  of  the  head  are  also  far  from  agreeing, 
being  ip  the  P.  coenosus  two-ninths  of  the  whole  length,  and  in 
the  P.  borealis  as  broad  as  long,  whilst  we  have  seen,  that  in  our 
species  its  length  forms  the  fourth  part  of  the  whole  length,  and 
that  besides,  it  is  much  longer  than  broad.  The  spinous  ray  of  the 
dorsal  is  more  feeble  than  in  P.  coenosus,  and,  besides,  unprovided 
with  the  deep  groove  in  which  the  soft  ray  of  this  fin  is  lodged.  The 
spinous  ray  of  the  anterior  margin  of  the  pectorals,  which  in  P. 
borealis  is  unprovided  with  denticulations  pn  its  posterior  margin, 
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i>f  on  tlM  OMdnrj,  in  ««r  spMiM,  jworided  witii  ndl  ■antfaw  M 
!■  tlie  ctM  in  P.  MMMua. 

Such  an  the  priiKHpal  featurea  upon  irhicli  the  oonqnrison  inijf 
MBt,  white  good  figorea  are  jet  wanting.  The  diSereooes  wluoh  va 
hnve  indicated,  howerer  Blight  they  be,  do  not  «llow  ni  to  identify 
oar  spedee  with  the  one  or  tho  other  (tf  those  menlumed  above. 
The  oompartson  ctf  ori^nal  specimene  would  be  neceeeary  in  order 
to  fix  in  a  sore  maaBor  the  traits  of  resemblance,  or  the  di&roBtial 
diaraotera  of  each  t£  them. 

Pbkcopsib,  Agaas. 

In  order  fnll;  to  onderstand  and  perfectly  to  appredate  tbe  chat- 
•oters  of  this  genos,  and  the  interest  involved  in  its  diseovery,  it  it 
necessary  to  remember  various  relations  oi  the  difierent  types  of  tiu 
Thole  class,  which  however  do  not  ccowtitute  generio  dietinctioiii, 
althongh  they  bear  upon  the  peculiaritiea  of  this  new  ^pe. 

In  ^e  first  place,  it  is  a  matter  of  no  litde  importance  thftt, 
among  the  fi^es  of  former  ages,  we  find  every  where  types  which  ^ 
ttt  widely  from  the  forms  of  our  tame,  and  that  those  forms  are  tba 
more  difiiarent,  as  tiiey  belong  to  older  geological  depoeils.  The 
difierenoes  are  even  so  great,  that  oat  of  the  four  orders  of  Uiis  class, 
there  are  only  two  which  constitute  the  &una  of  fishes  in  the  oldw 
formatiom;  two  orders,  which  in  our  day  are  comparatively  re- 
daccd,  I  mean  the  Placoide  and  Ganoids.     Moreover,  the  t 


elan.  Now  flie  gemiB  Peroopris  is  m  iiaportaai  to  tfie  trndorstanding 
of  the  modorn  types  of  fishes  as  Lepidoeteiis  and  Gestraekm  are  to 
Ihe  understanding  of  the  ancient  ones,  as  it  oombines  characters  wluoh 
in  oar  day  are  never  found  together  in  the  same  family  of  fishes,  but 
winch  in  more  recent  geolopeal  ages  constituted  a  striking  pecnfiat^ 
ity  of  the  whole  class.  My  Percopeis  is  really  such  an  old-fashioned 
fish,  as  it  shows  peculiarities  which  occur  simultaneously  m  the  fossil 
fishes  of  the  chalk  epoch,  which  however  soon  diverge  mto  distinct 
fiunilies  in  the  tertiary  period,  never  to  be  combined  again. 

This  ancient  character  of  some  of  the  Aikierican  fishes  agrees 
most  remarkably  with  the  peculiarity  of  the  vegetation  of  this  conti- 
nent, which,  as  I  have  shown  on  former  occamoos,  resembles  also 
the  fossil  plants  of  prior  ages. 

The  geognq^cal  range  of  these  peculiar,  old-fashioned  beings  is 
also  very  remarkable,  they  living  in  temperate,  or  ratiier  cold  climates, 
when  tiieir  eariier  representatives  lived  in  warmer  epochs. 

The  most  striking  features  of  the  fishes  of  the  tertiary  period  and 
fliose  of  our  time  consist  in  their  bebnpng  to  two  groups  of  the  cl 
only ;  one,  the  Ctenoids,  with  rough,  combed  scales,  in  which  the 
qMctive  representatives  have  also  prominent  serratures  on  prominent 
Wfines  upon  the  head,  in  the  operculum  in  particular,  and  in  the  fins ; 
the  otiier,  the  Cycloids,  smooth,  with  simple  scales  with  an  entire 
margin,  in  which  some  few  types  however  have  also  spinous  fins. 

Now  my  new  genus,  Pereopsis,  is  just  intermediate  between 
Ctenoids  and  Cycloids;  it  is,  what  an  ichthyologist,  at  present, 
would  scarcely  think  possible,  a  true  intermediate  type  between 
Percoids  and  Sa!monid».  ' 

The  general  form  of  this  genus  reminds  us  of  the  common  perches, 
but  it  is  eanly  distinguished  from  them,  by  the  fact  that  its  head  and 
the  opercular  apparatus  are  smooth  and  unprovided  with  denticula- 
tions,  as  also  by  tiie  presence  of  a  small  adipose  fin,  as  in  the  salmons. 
The  anterior  dorsal  is  also  a  small  fin,  composed  of  soft  branched  ar- 
tionlated  rays,  as  in  the  salmons.  The  ventral  fins  are  placed  at 
the  middle  c^  the  abdominal  cavity,  as  in  the  Abdominales  m  general. 
The  scales,  however,  are  truly  serrated  as  in  the  Percoids,  a  strwy 
tore  which,  as  far  I  know,  does  not  occur  in  any  of  the  Abdominales. 
The  conforaMitkm  of  the  mouth  is  also  as  in  tiie  perches,  that  is  to 
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M^,  the  intennaiUIariea  form  alone  the  upper  margin  of  the  moatli, 
and  the  maxillaries  stand  behind  as  a  second  aroh,  but  the  vomer  and 
palate  are  entirely  destitute  of  teeth. 

This  fish,  of  which  I  shall  publish  a  fiill  anatomy,  diould  be  conad- 
•rad  a>  the  type  <f  a  i^tinot  famUy,  under  the  nwne  of  Peroopaidta. 


Pbroopsis  guttatdb,  Agaas. 


PLL, 


.  1  and  2. 


TUb  is  a  fish  of  small  sise  and  slender  form,  though  the  back  is 
very  much  elevated.  Ita  greatest  elevation  correaponds  to  the  aa- 
tenor  part  of  the  donal  fin,  that  is  to  say,  a  little  nearer  the  end  (^ 
the  snout  &Ba  the  insertion  of  the  caudal.  The  tail  is  proportionally 
elongated,  a  littie  compressed  between  the  adipose  fin  and  the  bans 
of  the  caudal.  The  aides  are  compressed,  and  diminish  gradually  in 
tiuckneBs  from  the  front  backwards.  The  ventral  line  is  less  promi- 
nent than  that  of  the  back  ;  it  rises  more  backwards  of  the  anal,  to 
concur  in  tiie  contraction  of  the  tail.  The  profile  of  the  head,  wbioh 
is  small  and  compressed  like  the  sides,  is  regularly  conical;  the 
length  of  the  head  is  contaiaed  three  times  in  that  of  the  body,  Bet- 
ting aude  &e  lobes  of  the  caudal. 

The  eyes  are  large  and  circular,  situated  near  the  upper  mar^ 
of  the  face ;  if  a  vertical  liae  passed  tbrouj;h  their  centre,  it  would 
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shields.  On  the  lower  jaw  there  is  a  narrow  band  of  teeih,  like 
those  of  the  intermaxillaries.  The  labials  extend  a  little  beyond  the 
intermaxillary  to  form  the  angle  of  the  mouth,  which  corresponds  to 
a  vertical  line  which  would  pass  before  the  nasal  openings.  The 
suborbital  bones  are  very  much  developed.  They  are  four  in  number, 
intimately  united,  extending  from  the  posterior  and  lower  margin  of 
the  eye  to  the  nostrils.  The  three  first,  much  the  smallest,  occupy 
the  lower  circumference  of  the  orbit ;  the  fourth,  almost  as  large  as 
the  three  others  together,  is  the  strongest  and  the  most  robust  and 
protects  the  lower  mar^  of  the  nostrils  ;  it  sends  out  a  prominent 
point  to  the  space  situated  between  these  latter  and  the  eye. 

The  opercular  apparatus  is  completely  smooth,  like  the  surface  of 
the  head  itself.  The  posterior  free  margins  of  the  bones  which  com- 
pose it,  are  destitute  of  any  kmd  of  spines  or  denticulation.  The 
most  developed,  and  at  the  same  time  the  most  robust  of  the  bones 
of  this  apparatus,  is  the  preoperculum,  which  occupies  almost  the 
whole  width  of  the  face.  Its  form  is  triangular ;  the  outer  margin  of 
its  ascending  branch  is  slightly  concave ;  the  lower  branch,  the  most 
developed,  is  straight  and  encircles  the  lower  margin  of  the  face. 
The  operculum  is  quadrilateral,  its  four  angles  are  prominent ;  its 
upper,  hinder  and  lower  borders  are  notched  or  concave,  its  anterior 
margin  is  almost  straight.  The  suboperculum,  small,  narrow, 
oblong,  is  lodged  in  the  concavity  of  the  lower  margin  of  the  opercu- 
lum. The  interoperculum,  which  is  a  third  longer  than  the  suboper- 
culum and  which  it  resembles  in  form,  is  entirely  hidden  under  the 
lower  branch  of  the  preoperculum.  The  branchial  openings  are  very 
large ;  they  continue  to  the  middle  of  the  lower  surface  of  the  head, 
where  they  are  almost  contiguous.  The  branchioetegal  membrane  is 
supported  by  six  curved  rays ;  the  upper  ones,  which  are  the  largest, 
are  flattened.  There  are  four  branchial  arches  on  whose  inner  border 
we  remark  a  double  row  of  shields  in  relief,  covered  with  small  card- 
like teeth,  as  we  observe  on  the  pharyngeans. 

The  disposition  of  the  fins  is  in  striking  harmony  with  the  form  of 
the  fish.  The  dorsal,  which  is  the  largest,  is  situated  at  the  middle* 
of  the  back.  Its  length  equals  the  height  of  its  anterior  margin, 
being  more  than  twice  as  high  as  its  hinder  margin.  The  upper 
margin  is  straight.    There  are  twelve  ravs.    The  two  first  are  short 


and  Bpnous,  oUtaa  together ;  the  third,  or  fint  of  tii«  aoft  uid  ftrtica* 
lated  rays,  is  the  largMt  These  latter  bifdreate  at  the  middle  of 
their  height ;  ererj  bifuroation  subdividaB  agwa  at  its  extremitj.  A 
■DuJI  adipose  fin  is  situated  at  about  equal  distaaoe  between  the  po*- 
terior  marg^  t£  the  dorsal  aod  the  baus  oi  Uie  eaodal.  The  candal 
it  furcated ;  it  has  ^ghteen  rays,  of  which  the  loogeet  are  subdivided 
three  times  at  their  temunal  extremity.  The  anal  is  situated  behini 
the  dorsal.  This  is  a  small  &i,  higher  than  it  is  loog,  with  regular 
and  straight  margins,  composed  of  eight  rays,  <^  which  the  fint, 
shorter  and  more  Blender  than  the  other,  is  undivided.  The  seoond 
and  eighth  bifurcate  only  oooe,  the  five  middle  ones  branch  so  far  it 
to  show  diviaoDB  of  the  third  order.  The  routrals  are  placed  per- 
pendicularly to  the  anterior  mar^n  of  Uie  donal,  narrow  at  thnr 
bans ;  they  soon  widen  to  become  oval  with  a  regularly  rounded 
circamference.  There  ara  eight  rays;  the  four  of  the  centr* 
thrice  subdivided,  those  of  the  margins  twice  <mly,  the  first  being 
nmple.  The  pectorals  ariae  at  a  small  distance  from  the  branob- 
ial  opening  and  occupy  almost  all  the  lower  part  of  the  bodj. 
Ihey  are  el<Higated,  oval,  composed  of  twelve  very  slender  thread- 
Uke  rays,  subdivided  thrice  at  least  at  the  centre  of  the  fin,  the  firat 
being  mmple.    Its  extremity  reaches  ahnost  the  middle  of  the  doraal. 

Br.  6;  D.  2. 10;  V  I,  7;  C.8,18|;  V.  8  ;  P.  12. 

The  scales  are  large  in  prtqwrtion  to  the  siae  of  the  fish.  They 
are  little  imbricated  and  of  about  equal  sise  on  the  wtiole  surface  of 
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The  ground  color  li  <tf  a  yellow,  violMeoiis  tint,  much  daife 
er  above  the  lateral  line  than  below.  Ihe  back  k  spread  with 
blarkJHh  brown  spots,  sometimes  disposed  in  two  longitudinal  rows^ 
aometimes  in  three,  however  without  great  regularity.  On  the 
middle  oi  the  body  extends  a  silvery  ridge  tapering  sli^tly  from  the 
head  to  the  basis  of  the  oaudaL  It  is  not  rare  to  see  sometimes 
Maokish  spots  encroach  upon  this  bri|^t  band.  The  fins  are  uni- 
eoloredi  and  of  a  transparent  whitish  tint  like  that  of  the  i^omen. 

We  found  this  fish  in  great  abundance  at  the  Sault  St.  Mary,  at 
ICehipicotin  and  at  Fort  William. 

PeK€0IDS. 

Whenever  we  compare  the  fishes  which  occur  in  a  given  locality, 
we  are  struck  with  peculiar  associations  entirely  different  from  those 
which  we  may  find  in  other  locahties.  Take  the  Bay  of  Massachu- 
setts,  for  instance,  where  we  have  sharks, skates,  &c.,  &c.,  combined 
together  in  numeric  int>portions,  and  represented  by  species  alto> 
gather  different  firom  those  which  occur  on  the  shores  of  the  Middle 
States  or  around  Florida  and  in  the  Chilf  of  Mexico.  Again,  if  wo 
compare  fireshwater  fishes,  as  they  occur  in  any  extensive  hydrt^ 
grajUc  ba^,  for  instance,  those  in  the. Canadian  lakes,  or  in  the  Ohio 
and  Mississippi,  or  those  ot  the  lakes  and  rivers  of  Europe,  with  the 
marine  faunae,  we  find  still  more  striking  differences.  Entire  families 
comoMm  in  the  sea  under  the  same  latitudes  have  no  representative 
in  firesh  water ;  there  are  no  sharks  and  no  skates,  no  flounders,  soles 
or  turbots,  no  mackerels,  no  herrings,  as  permanent  inhabitants  of 
tiie  freshwaters  in  the  latitudes  above  mentioned ;  so  that  a  colleo* 
tiim  of  species  firom  the  fireshwater  or  from  the  sea,  even  if  all 
tiie  species  were  to  be  new,  could  be  recognised  by  an  ichthyologist 
as  derived  either  firom  the  ocean  or  from  some  inland  water. 
However  di&rent  such  associations  of  marine  and  freshwater 
species  may  be,  there  is  nevertheless  scarcely  any  family,  whether 
generally  marine  or  fluviatile,  in  which  there  is  not  some  species 
Uving  in  the  other  element.  There  are  some  families  agam, 
in  which  the  proportions  between  marine  and  fluviatile  species  are 
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about  equal,  and  there  are  atill  others  in  which  the  iudiTiduah  of 
the  same  apeciea  are  alternately  at  different  seasons  of  the  year  either 
marine  or  fluviatile  ;  tliis  is  particularly  the  case  vith  such  as  ascend 
from  the  sea  into  tihe  rivers  at  the  spawning  season,  to  depont  tiieir 
eggs  in  waters  more  genial  to  the  growth  of  their  young  than  those 
in  which  they  are  mainly  to  live  when  fidl-^p^>wn. 

Fercoids  belong  to  those  fiuoilies  of  which  there  are  certun  pro- 
portions of  strictly  freshwater,  and  certun  proportions  of  atriotlj 
marine  genera,  the  number  of  marine  species  being  howerer  much 
greater  than  that  of  the  freshwater  ones,  and  very  few  of  the  species 
having  the  power  of  enduring  both  the  freshwater  and  the  sea. 

That  the  family  of  Ferccuda,  as  it  is  now  circumscribed,  is  in 
the  main  a  most  natural  group,  cannot  be  doubted,  especially  if 
we  remove  from  it  such  genera  as  Trachinus,  Uranoscopna,  Sphy^ 
nena  and  a  few  others ;  there  remuus  however  a  question,  not  to  ht 
decided  here,  how  &r  Sparoids  and  Scieenoids  should  be  conndered 
as  distinct.  Indeed,  at  different  times,  in  two  edidoos  of  the  same 
work,  Cuvier  in  his  Ammal  Kingdom  has  successively  associated 
them  in  one  great  faouly,  and  divided  them  into  two  distinct  groups. 
The  fact  is  that  these  fishes  are  closely  related,  and  it  is  for  future 
investigations  to  determine  the  value  of  those  characters  npoa 
which  the  distinction  rests,  which  consists  only  in  the  serrature  of  the 
opercular  apparatus,  the  presence  or  absence  of  teeth  upon  the 
of    (Uvel.irnnont   of   tli^;    s..i-called 
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and  Huro  or  GrjsieSi  which  all  occur  in  the  lower  lakes,  to  show 
that  this  is  the  case ;  and  at  the  same  time  to  indicate  the  great  dif- 
ference there  is  between  the  fishes  of  the  upper  lakes  and  those  of 
the  lower. 

A  comparative  list  of  the  Percoids  of  the  two  regions  will  show 
better  than  words,  that  notwithstanding  the  free  passage  there  is 
between  all  these  waters,  notwithstanding  the  great  simihirity 
between  the  waters  themselves,  there  is  an  organic  diflference 
between  the  ichthyological  faunae  of  the  two  regions. 

Lower  Lakes.  Lake  Superior. 
Centrarchus  eeneus.  0 

Pbmotis  vulgaris.  '  0 

Hnro  nigricaiiB.  0 

GryBtes  striatus.  0 

Perca  flaveacens.  Perca  flavescens. 

Lucioperea  americana.  Lucioperca  ameiicana. 

This  list  shows  not  only  the  great  difference  there  is  between  the 
fishes  of  the  upper  and  lower  lakes,  but  also  how  closely  the  ichthy- 
ological  fauna  of  Lake  Superior  resembles  that  of  northern  Europe, 
where  the  same  genera  of  Percoids  have  representatives  as  in  the 
north  of  this  continent,  a  fact  which  goes  farther  to  show  how  much 
more  uniform  the  fauna  of  the  north  b  than  even  the  fiEkuna  of  the 
temperate  zone. 

Perca  flavescens,  Guy. 

Perca  flavescens  Cuv.  R.  Anim.  1817, 11.,  133. —  Ouv.  et  Vol. 

H.  N.  Poiss.  1828;  II.,  ^6.  —  Eichards.  Fn.  Bor.  Amer.  1836, 

III.,  p.  1.,  PI.  74. — Starer  Rep.  1839,  p.  6. — Ayres  Best.  Joum. 

Nat.  Hist.  1842,  IV.  256.  —  Dekajf  N.  York  Fauna,  1824, 

p.  8.  PL  I.,  f.  1. 
BoDiANUS  FLAVESCENS  MUch.  Tr.  lit.  Phil.  Soc.  N.  Y.  1815, 1., 

421.  —KirU.  Rep.  Zool.  Ohio,  p.  16ft-190. 
Morons  flavescens  Mitch.  Rep.  Fish.  N.  York. 
Perca  acuta  Cuv.  et  Vol.  H.  N.  Poiss.  1828,  11.,  49,  PI.  10. 

Bichards.  Fn.  Bor.  Amer.  1886,  UL,  p.  ^.  —  Dekay  N.  Y. 

Fauna  1842,  p.  6,  PI.  68,  f.  222. 


m 
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PnoA  GEAiTDlATA  CW.  et  Vol.  Hist.  N.  Ptnn.  18S8,  IL,  48,  PI. 

Jard.  Nat.  libr.,  I.,  92,  PL  l.—IMea^  N.  T.  Fwna.  184 

p.  5,  PL  48,  f.  220.  — XtnW.  Cat  IVh.  Com. 
Perca  sBRBATOOBAirnLATA  Ottv.  «t  Fo^  H.  N.  Ptnea.  1B28,  I 

47.—  ariff.  in  Ouv.  An.  K.  X.,  K  89,  f.  1.— I>fll^  N. 

Faana.  1842,  p.  6,  PL  22,  f.  64. 
PiECA  OBACiLis  CW.  et  Vol.  H.  K.  P<n«.  1828, 11.,  60.— .B&A«in 

Fn.  Bor.  Amer.  1886,  III.,  4.  ~  IMu^  TS.  T.  Fauna,  1842.  p. 

Closely  resembling  the  EoropeaQ  species,  tiie  yellow  perch 
America  diOers  however  considerably  from  it,  so  that  do  xuttoral 
after  Cuvier,  who  first  distinguished  them  &om  each  other,  has  ei 
tliought  to  identify  them.  Its  se?eral  rarieties,  described  first  uai 
particular  names,  seemed  then  to  constitate  species  quite  u  distil 
from  each  other  as  tlie  Perea  flaveaeen*  is  &om  the  Perca  Jlu 
atiUt.  Bat  at  that  epoch,  when  the  principle  of  the  constancy  or  p 
manence  of  species  had  just  been  placed  upon  an  anatonucal  f« 
datioQ,  naturalists  for  a  time  lost  sight  of  this  other  fiict,  that  t 
■pecies  common  to  a  fikuna  are  subject  to  individual  Tariations  whi 
run  over  the  whole  nuge  of  the  species.  To  study  these  ehangi 
to  bring  back  every  variation  to  its  true  type,  to  trace  the  circle 
the  species  through  so  many  oscillations,  was  a  task  whose  resu 
eould  not  be  anticipated.  The  principle  of  the  permanence 
species  has  remained  in  our  science  as  a  well-ascertuned  iact,  I 
naturaliata   have  found  that  many  which   had   been   distinp 
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William,  from  the  Pk,  and  from  Lake  Haron ;  we  have  compared 
tiiem  irith  specimeiui  from  MasaachuseitB,  New  York,  and  Pennsyl- 
Tania ;  we  have  oompared  again  and  agp^in  all  their  different  charao- 
ten,  and  we  have  teen  thai  the  same  yariatkms  occnr  in  all  these 
snppoBed  species.  No  difference  m  the  form  and  relative  position 
of  tiie  fins  eonld  be  noticed ;  the  same  arrangement  and  aspect  of 
tba  scales  characterises  them  aD.  The  comparison  which  we  hare 
tiins  been  enabled  to  make  of  these  different  Tarieties  confirms  their 
specific  identity.  No  appreciable  difference  exists ;  there  are  the 
suae  crests,  the  same  cavities  and  onnomties  of  the  bones  of  tiie 
Iwad,  and  the  same  proportions  between  their  different  parts. 

PoMons  vuLQARis,  Cm.  et  Yal. 

PoMons  YULOABis  Oiiv.  ct  Voi.  H.  N.  Poiss.  m.,  91,  PI.  49;— 
VIL,  46i.—BiduMrd$.  Fn.  Bor.  Amer.  IIL,  24,  PL  76.  —  Starer 
Bepu  1839,  p.  11.  —  Dekojf  N.  Y.  Fanna  1842,  p.  81,  PL  61, 
11166. 

I  have  been  able  to  secure  only  a  few  specimens  of  this  species 
from  Lake  Horon,  about  four  inches  long.  By  means  of  comparisons 
which  I  have  made  of  specimens  from  Massachusetts,  New  York, 
and  Pennsylvania,  I  have  nevertheless  been  able  to  ascertain  its 
identity.  For  more  ample  details  upon  this  fish  I  refer  to  the  works 
quoted  above,  in  which  the  species  is  described  and  figured.  I  must 
however  remark  that  I  have  only  mentioned  in  the  synonymy  those 
authors  with  whose  species  there  remains  no  doubt  in  my  mind^ 
nnoe  I  am  satisfied  that  the  so-called  PamotU  wlgcarU  of  the  South- 
ern States  is  not  the  same  species.  Li  order  to  avoid  all  confusicm, 
I  have  left  out  those  synonyms  which  I  was  not  able  to  verify  di- 
rectiy,  quoting  only  authors  who  have  given  minute  characters  and 
good  figures. 

The  PomotU  wlgarU  has  been  quoted  as  found  in  almost  the 
whole  extent  of  the  United  States.  We  are  sure  that  it  inhabits 
tiie  Great  Canadian  Lakes,  and  the  Northern  and  Central  States 
of  the  Union.  We  do  not  know  its  western  limits  though  it  is 
quoted  as  firand  in  Ohio.    Our  specimens  are  from  Lake  Huron. 
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Ldcioperca  ahericaka  Cm.  et  Val.  H.  N.  F<»sa.  11.,  122,  PI. 
16.  —  Bicharda.  Fn.  Bor.  Amer.  III.,  10.  —  Beka^  N.  Y.  Fuina, 
p.  17.  PI.  50,  f.  153.  — iCrti.  Rep.  ZoSl.  Ohio,  p.  190.— 
Bost.  Joum.  N.  H.  IV.,  237,  PI.  9,  f.  2.—  Thomp».  K.  H. 
Verm.  1842, 130  fig.  —  iStorer  Sjnope.  1846,  p.  24. 

Thia  fish  has  about  the  same  geographical  dietributioii  as  Hie 
Perca  fiavt»eena  Dorthward,  bat  it  does  not  extend  so  &r  Bouth.  It 
occurs  however  in  all  the  great  Canadian  lakes,  and  throughout  the 
State  of  New  York  and  parta  of  Ohio.  It  remains  still  to  be 
ascertiuned,  whether  the  Okow  or  SomjUh*  belongs  or  not  to  the 
same  species. 

I  do  not  beliere  that  the  L.  eanadentia  of  Hamilton  SmitJi  is 
eren  specifically  distinct  from  the  L.  amerieana,  though  its  aatiior 
is  disposed  to  view  it  as  a  new  generic  tjrpe,  because  of  the  pres- 
ence of  fire  spines  on  the  margin  of  the  operculum,  and  of  die 
absence  of  denticulations  on  the  bones  of  this  apparatus.  I  am 
satisfied  that  these  opercular  spines  lose  much  of  their  value  in  tlus 
genus.  Indeed  in  two  specimens  of  L.  amerieana  which  I  pro- 
cured about  Lake  Superior,  I  have  seen  that  one  of  them  had 
two  small  points  on  the  hinder  margin  of  the  operculum  of  the  left 
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also  in  those  of  Michigan :  the  preoperculam  is  denticulated  on  its 
whole  circomferenoe ;  the  interopercalom  and  the  suboperculum  are 
equally  crenulated  or  denticulated  towards  their  union,  upon  the 
third  part  at  least  of  their  extent.  The  lower  i  margin  of  tiie  sub- 
operculum is  undulated.  The  suprascapular  bone  has  fine  serra- 
tures ;  the  scapular  and  the  humeral  are  entire.  According  to  Dr. 
Bichardson  the  crenatures  of  the  margin  of  the  interoperculum 
are  scarcely  perceptible,  and  the  suboperculum  smooth  and  straight. 
The  suprascapular  should  be  smooth,  like  the  scapular  and  humeral, 
whilst  the  figure  of  the  Histoire  Naturelle  des  Poissons  represents 
these  three  latter  bones  as  serrated.  This  shows  great  variations  in 
these  parts. 

The  following  is  the  formula  for  the  rays  of  the  fins,  as  we 
counted  them  in  our  specimens : 

Br.  7  ;  D.  XIV-II,  19  ;  A.  II,  13  ;  C.  6, 1.,  8,  7, 1.,  4 ;  V.  L, 
5;  P.  15. 

When  this  fish  is  young,  until  it  reaches  a  length  of  three  to  four 
inches,  the  head  resembles  still  more  that  of  the  pike  than  when  iull- 
grown,  the  snout  being  then  very  depressed  ;  but  the  teeth  are  all 
uniform.  However,  even  at  this  epoch,  the  whole  of  its  physiog- 
nomy reminds  us  so  much  of  the  species  described  above  that  we 
could  not  hesitate  an  instant  for  its  determination.  The  black  mar- 
blings  stand  out  more  distinctly  from  the  ground  of  the  color  than 
in  the  full-grown ;  they  unite  in  groups  and  constitute  irregular  and 
vertical  zones.  Dr.  Dekay's  Luciaperca  grisea  is  also  founded  upon 
young  specimens  of  the  common  pike-perch. 

Grtstes  fasciatus,  Agass. 

CiCHLA  FASCIATA  Lesu.  Joum.  Ac.  N.  Sc.  Philad.  1822,  11., 
216.  — Eichards.  Fn.  Bor.  Amer.  1836,  III.,  23. 

CiCHLA  MINIMA  and  OuiOENSis  Lesu.  1.  c.  pp.  218  and  220. 

Centbarchus  fasciatus  KirU.  Best.  Joum.  N.  H.  1845,  v.  28. 
PL  9,  f.  1. 

Cbntrabchxjs  obscukus  Dekatf  N.  Y.  Fauna  1842,  30,  PI.  1, 
£48. 
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Iba  BpMiM  is  -my  cloaelj  aUmd  to  die  Gtyttet  xdmoidet  of  tiw 
Southern  States,*  from  which  it  is  howerer  dis&igaiabed  hj  ttts 
profile  of  the  more  r»wd  back,  and  of  oonrse  bj  a  broader  bod/. 
The  surface  of  the  skall  is  uniformly  ronnded  and  not  depressed  «• 
ta  ui  Q-.  lalmoida.  The  {HVportions  of  the  head  oompared  viUt 
Uie  bodjr  are  the  same  as  in  this  latter,  bat  the  montli  is  less  opened 
and  the  shorter  lalnals  do  not  reach  a  rertioal  line  drawn  across  thv 
hinder  margin  of  the  orbits,  whilst  the;  exceed  soeh  a  Hne  in  Cf. 
aalmoideg.  The  teeth  are  arranged  like  eards,  and  are  rinular  in 
both  species. 

The  fins  upon  the  whole  seem  to  be  ont  OQ  fte  same  pattern  as  in 
<7.  ulmoide*,  but  when  we  examine  them  attentively  we  see  that 
the;  are  all  stabbed  like  Qa  body  itself,  fte  Tentrals  and  pectonli 
shorter  and  more  widened,  the  dorsal  and  anal  lower.  As  for  Qie 
otfaer  detaib  of  their  stmctare  they  are  about  the  same,  as  we  w»j 
see  from  ihe  following  foimala. 

Br.  6;  D.  X.14;  A.  HI,  10;  C.  7,1,  8,  T,I,6;  V.1,6; 
P.  16. 

The  scales  are  a  Htile  smaller,  bat  of  Hie  same  form  M  in  Cf-. 
talmoidea;  the  radiating  striie  are  perhaps  less  marked.  They 
eorer  the  opercular  apparatus  and  the  cheeks,  but  at  this  latter 
place  their  smaller  mxe  b  quite  remarkable ;  this  latter  chaiaeter 
is  very  striking  when  we  compare  both  species. 

Oar  specimens  are  from  Lake  Huron ;   one  of  them  measoreB 
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HuRO  HICFBICAHB  Car.  18  anoiher  spedes  of  fhe  lower  CanaJBan 
bikes,  which  ooenn  also  in  Lake  Champlain.  The  generic  dis- 
tinction from  Grystos  does  not,  however,  rest  upon  sufficient  charac- 
ters to  warrant  its  preservation  in  the  system  of  fishes ;  I  shall 
Aerefinre  call  it  in  fatore  €hy9te%  nigriean$.  It  is  a  very  common 
fish  in  some  of  tfie  lakes,  and  hi^y  esteemed  as  an  article  of  food. 
Thronghont  the  lake  region  it  is  known  under  the  name  of  black 
bass,  and  may  be  seen  in  large  numbers  in  the  enclosore  mider  the 
galleiy  of  the  Cataract  Hotel  at  Niagara.  Dr.  Dekay  describes  it 
as  CenirixrehusfMciatuiy  although  he  copies  also  Cuvier's  description 
and  figure  of  Suro  vigriectMy  but  without  perceivmg  their  identity. 

In  the  northern  lakes  there  is  only  one  species  of  true  Gentrarchus 
fMmd,  the  Centrarchus  ceneus;  but  it  does  not  occur  as  far  north  as 
Lake  Superior,  though  it  is  common  in  Lake  Huron  and  the  other 
great  lakes. 

OOTTOIDS. 

As  ihey  have  been  circumscribed  by  Cuvier,  the  Cottoids  consti- 
iiite  a  most  natural  family,  though  they  contain  genera  apparenUy 
widely  distinct.  Indeed,  between  Peristedium  and  Scorpaana, 
between  Pterois  and  Aspredophorus,  between  Gasterosteus  and 
Cottus,  there  seems  to  be  as  great  a  chasm  as  can  exist  in  a 
natural  family ;  however,  they  all  belong  to  one  and  the  same 
natural  group.  But  in  order  to  be  satisfied  that  it  is  so,  one  should  be 
acquainted  with  the  fact,  that  animals  or  plants  belonging  to  one  and 
the  same  natural  division,  will  in  certain  cases  resemble  each  other 
so  closely  as  scarcely  to  allow  distinct  subdivisions,  as,  for  instance, 
the  Silurida^,  which,  with  the  same  features  throughout  so  numerous 
a  fiunily,  run  into  various  extremes  of  form,  in  which,  however, 
there  is  no  mistaking  the  family  likeness  even  in  the  external  ap- 
pearance ;  the  same  is  also  the  case  among  Gyprinidse  or  among 
Eels.  But  there  are  others,  whose  relations  rest  upon  one  particular 
combination  of  characters,  which  will,  nevertheless,  assume  very 
different  features,  though  preserving  throughout  that  common  trait  of 
character.  Genera  belonging  to  such  families  may  sometimes  at 
first  nj^t  have  very  little  resendblance  to  each  other,  they  may 
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difier  in  very  different  amoonts  of  vtyiation,  and  nersrthelea  etm- 
Btitute,  at  least  in  the  eye  of  the  deeper  investigator,  »  yerj  natural 
group ;  sueh,  for  inataace,  is  the  fiimily  of  Cottwde,  sach  again  is 
the  family  of  Scomben»ds.  The  difficulty  in  soch  caaea  is  not  the 
diverol^,  bat  a  correct  appreciation  of  &e  connecting  character, 
vluch,  if  suannderatood,  might  bring  together  jmimalii  widely  dit 
tinct  in  atraotnre,  bat  apparently  related  by  external  appearanee ;  fbr 
instance,  the  genus  Capros  among  Scomberoids,  near  Zens,  owing  to 
its  form  and  the  dilatijuli^  c^  the  mouth,  -whea  in  IxutlL  it  bekngji 
to  the  ChsrtodontB,  in  the  vicim^  of  Chelmo. 

Taking  &»  granted  that  the  &nuly  of  Cottoids,  as  it  is  now  ohartft- 
tensed,  b  in  the  nuun  a  natoral  one,  the  question  arises  at  oooe, 
what  can  be  done  to  appreciate  correctly  the  true  relati«u  of  those 
rentarkable  tro[aoal  fimns,  aa  Ptenus,  Lynanceia,  &c.,  witb  tbe 
more  muibrm  Gottos,  Etheoattnna,  Gasterosteus,  of  the  fi«shwaten 
t£  temperate  re^ne?  To  become  satisfied  that  they  are  truly 
members  of  the  same  family,  it  is  necessary  to  undertake  an  eztenaTe 
comparison  of  tlie  stnictnre  of  their  head,  and  especially  of  tiie  at- 
nmgement  of  their  infraorbital  bones,  vhen  it  is  seen  that  frequently 
tLe  particular  development  wtuoh  characterizes,  generally,  tins 
group,  is  reduced  to  a  rudimentaiy  state  in  eome  of  its  members,  as 
in  Etheostoma  and  the  genera  allied  to  it.  This  group  of  snutt 
Cottoids  having  attracted  less  attention  than  the  larger  marine  ^^pea, 
we  aubjcan  a  synopeis  of  their  genera. 
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broad,  jaws  of  eqoal  lengiih.      Opercular  apparatuB  and  cheeks 

bare. 

Etheostoma  blenxdoides  Raf. 

'*        notatum. 

^        third  species  sent  by  Prof.  Baird. 

PlLBOiCAy  Dekay. 

Head  conical,  troncated,  in  form  of  a  hog's  snoat ;  opening  of 
ihe  mouth  moderate,  and  in  form  of  an  oblique  arc  of  a  circle,  opening 
at  Ihe  end  of  the  snout,  rerj  slighUj  protractile.  Lower  jaw  a  lit- 
tle shorter.    Operculum  and  cheeks  scaly. 

Eiheostcmia  Gaprodes  Bafin. 
Pileoma  semifisuaciatum  Dekay. 

^        sebrail^aM.    Lake  Superior. 

PoaoHiOSOicA,  Agass. 

Head  short  and  strong,  rounded.  Mouth  little  opened,  propor- 
tionally broad ;  it  is  not  protractile,  though  the  manllary  bone  be 
moveable.    Opercular  apparatus  scaly ;  cheeks  bare. 

Etheostoma  variatum    EirU. 
^^        maculatum    Eirtl. 
^^        third  species  sent  by  Prof.  Baird. 
^^        fourth  species  sent  by  Prof.  Baird. 

BoLBOSOMA,  Dekay. 

Head  very  short,  rounded  in  section  of  a  circle ;  mouth  small, 
horisontal,  slightly  protractile.  Opercular  apparatus  and  cheeks 
yerf  scaly,  neck  and  sides  of  the  head  compressed. 

Boleosoma  tessellatum  Dekay. 

^^    tenue  Agass.    Charleston,  S.  0. 

^*    maculatum  Agass.     Lake  Superior. 
Etheostoma  Olmstedi  Storer. 

^        fifth  spedes  sent  by  Prof.  Baird. 


COTTUB. 

A  broad  and  depressed  head,  contiguous  to  a  body  gradually 
dimiaishing  towards  the  ttul,  is  the  essential  zodloj^cal  character  of 
the  genus  Cottua,  which  contains  at  the  same  time  freshwater  and 
marine  species ;  the  former  having,  as  the  character  of  the  group,  ft 
head  generally  smoother  and  less  prickly  with  spines  than  the 
marine  species,  which  in  their  turn  are  generally  larger. 

Europe  as  well  as  America  produces  species  of  both  groapa. 
For  a  long  time  all  fireshwater  Cotii  of  central  and  northern  Europe 
were  conadered  as  idenUcal  with  CfoUia  Oohio,  when,  twelve  yean 
ago,  Mr.  Heckel  *  distinguished  several  species,  very  mmilar,  it  ta 
true,  to  Cottat  Chbio,  but  cUKring,  however,  in  many  respects. 

Recently,  an  American  naturalist  has  attempted  to  show  that  aQ 
Ootti  of  Northern  America  constitnte  <Kily  a  single  species,  and 
that  this  species  is  identical  ^th  the  CoUut  Chbio  of  Europe. 
However,  studying  the  Cotti  wUch  we  have  collected  around  Laka 
Superior,  I  first  recognized  two  species ;  then  comparing  them  with 
flift  O.  aoffnatui  Kchards.  and  the  C.  viteotut  Hald.,  I  found  these 
two  btter  not  otAj  i^Btinot  from  each  other,  oootrary  to  tlM 
opinion  of  Mr.  Ayres,  but  yet  dietinot  fiwm  those  of  Lake  Superior. 
So  that  the  presence  of  C.  Chbio  in  this  oontiaent  is  quite  illoaive, 
as  also  the  supposed  identity  of  the  Cotti  in  different  re^ons. 
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height  forms  a  Hide  more  than  the  half.  Besides  being  yerj 
depressed  and  flattened,  the  head  farther  presents  a  slight  depression 
on  the  occiput.  The  mouth  is  large,  its  breadth  measures  nearly  six* 
^ghths  of  an  inch*  The  jaws  are  of  equal  length,  bordered  with 
axoesavelj  fine  teeth,  ^th  verj  hooked  points.  The  upper  jaw*  is 
dightlj  protractile.  The  lips  are  considerably  developed  and  form 
a  very  marked  rounded  process,  on  both  sides  of  the  lower  jaw. 
The  eyes  of  a  circular  form,  with  a  diameter  which  exceeds  a  quar- 
ter of  ui  inch,  are  placed  at  a  distance  of  three-eighths  of  an  inch 
finom  the  end  of  the  snout.  The  nostrils  occupy  about  the  middle  of 
this  space.  The  spine  of  the  preoperculum  scarcely  forms  a  pro- 
jection through  the  skin;  it  is  strongly  bent  upwards  and  back- 
wards. The  upper  and  hinder  angles  of  the  operculum  terminate 
in  a  small  process,  flat  and  sharp,  which  remiUns  hidden  in  the 
iluckness  of  the  membrane  wluch  encircles  the  free  margin  of  this 
bone.  The  brancluostegal  rays,  six  in  number,  on  each  side,  are 
slender  and  cylindrical.  The  isthmus  between  the  horns  of  the 
hyoid  bone  measures  half  an  inch. 

The  form  of  the  body  is  regular,  gradually  decreasing  towards  the 
tail.  The  line  of  the  back  is  raised ;  that  of  the  belly  is  about 
straight,  forming  the  continuation  to  the  flattening  of  the  lower  sur* 
fiMe  of  the  head.  The  greatest  height  corresponds  to  the  anterior 
mar^n  of  the  first  dorsal  fin;  it  measures  three-fourths  of  an 
inch,  whilst  the  transversal  diameter  of  that  same  region  measures 
nearly  six-eighths  of  an  inch.  Above  the  taH  the  height  is  but  five- 
sixteenths  of  an  inch,  and  the  thickness  one-eighth.  The  tail  itself  is 
slightly  dilated  and  rounded  at  the  insertion  of  the  caudal. 

The  fins  upon  the  whole  are  much  developed.  The  first  dorsal 
has  a  basis  of  six-eighths  of  an  inch,  and  is  five-sixteenths  of  an  inch 
hi^,  and  is  situated  at  one  and  three-eighth  inches  from  the  end  of 
the  snout.  Its  upper  margin  is  rounded,  the  rays  of  the  centre 
being  the  longest ;  they  are  eight  in  number  and  undivided.  The 
second  dorsal,  twice  as  long  as  the  first,  and  one  third  higher,  is 
composed  of  eighteen  rays,  the  longest  occupying  the  centre  of  the 
fin ;  a  single  one  of  them  is  dichotomized  at  its  upper  end.  The 
caudal,  about  six-eigbths  of  an  inch  long,  is  truncated  behind.  Its 
upper  and  lower  margins  are  sligbily  rounded.    Thirteen  rays  may 


802 


be  oonnted  there  with  &  tow  rndimentB ;  the  fonr  Ta,yn  of  tiw  eentn 
biiiiroated  &om  the  middle  of  Uteir  length,  diohotmniie  uiew  i 
their  extremity  jcnnUy  with  the  two  kdjaoeot  nys  aboTe  and  bekn 
The  anal  begins  bene&th  the  third  raj  <^  tiie  second  donal  a&' 
tefminates  a  little  before  this  Utter ;  its  fbrm  as  wdl  as  its  hei^ 
is  aboat  the  same  ;  there  are  fbarteen  ondivided  nys  in  it.  Th 
rentrals  contwn  fire  fflmfde  rays ;  the  first,  intimately  ooniMoted  wjtl 
the  second,  is  a  little  shorter.  Thar  lengdi  is  about  fiT&«gbttw  of  ai 
inch.  The  pectorals  are  large  and  ftn-fike ;  the  rays,  fifteen  in  nnn 
ber,  are  all  undivided  ;  the  longest  oecapy  the  upper  third  part  a 
the  fin.  They  are  only  three-fourths  of  ao  inchhrng,  of  ooorae  mod 
below  the  length  of  the  head. 

Br.  6 ;  D.  viii.-18  ;  C.  8-18.1 ;  A.  14 ;  V.  L  4 ;  P.  16. 

Hie  anus  is  mtnated  exactly  in  the  nuddle  oS  the  length,  inolodin] 
the  caudal,  which  places  it  nearer  to  the  insertion  of  tlus  fin  thai 
to  the  end  of  the  snout;  it  is  bordered  belund  by  a  aniall,  fan 
angular,  membranous  appendage  iriiioh  leans  towards  the  aateria 
mar^  of  the  anal.  The  body  is  completely  naked  and  nnprovidw 
with  scales,  as  is  the  case  in  all  species.  The  lateral  line  is  ver 
distinct,  it  begins  at  the  upper  margin  of  the  operculum,  bend 
slightly  downwards,  then  rises  to  terminate  in  a  strai^t  line  aboa 
the  middle  of  the  second  dorsal  after  haying  oonsidarably  i^proachei 
the  back.  A  row  of  pores  is  arranged  in  a  strai^t  line,  constantly 
ascending  until  they  are  oonibanded  with  the  back  at  the  hinde 
margin  of  the  aeoood  dorsal,  at  a  distance  of  three-^^ths  of  an  inel 
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that  aathor  giyee  of  it.  The  more  distant  poeition  of  the  anus ;  the 
proportiong'  in  the  dimenoonB  of  the  head  and  body ;  the  lateral 
line  whioh  terminatoB  before  the  extremity  of  the  tail ;  the  mois 
anterior  pocdtion  of  the  anal  relatively  to  the  second  dorsal,  and 
jBnaQy  the  shorter  pectorals  in  proportion  to  the  length  of  the 
beady  are  the  most  striking  pecnliaritiee. 

I  have  found  scTeral  spedmens  of  this  species  in  Montreal 
Biver.  Among  the  number  was  one,  whose  general  form  has  the 
same  aspect,  the  same  tint,  the  same  proporti<ms  of  the  head  and 
body,  the  same  form  and  stmctore  of  the  fins,  the  same  mouth,  but 
whose  palatine  bones  bear  a  small  group  of  teeth  like  those  of  the 
vomer.  As  yet  we  know  only  one  freshwater  species  with  palatme 
teeth,  the  0.  agper  Rich.  From  among  five  other  specimens,  also 
from  Lake  Superior,  firom  Isle  Boyale,  for  wluch  I  am  under  obligation 
to  Dr.  C.  T.  Jackson,  I  have  found  the  same  group  of  palatine  teeth 
in  the  largest  of  them,  so  that  I  am  inclined  to  consider  this  peculiar- 
ity as  an  indication  of  old  age,  rather  than  a  specific  character. 

GoTTUS  Frakelini,  Agass. 

This  species  is  distinguished  from  the  preceding  by  the  following 
characters :  the  head  retains  the  same  proportions  relatively  to  the 
body,  but  the  mouth  is  smaller  and  less  opened,  and  the  teeth  are  less 
strong.  The  body  diminishes  more  abruptly  in  height  beyond  the 
anus,  and  in  its  whole  length  the  thickness  is  proportionally  greater. 
Thence  there  results  a  more  cylindrical  and  subcorneal  form.  The 
lateral  line  is  less  approximated  to  the  back ;  it  disappears  on  the 
sides  as  in  the  preceding  species,  but  the  row  of  pores  continues  as 
&r  as  above  the  middle  of  the  insertion  of  the  caudal  after  a  very 
abrupt  depression  a  little  before  its  termination. 

The  fins  are  less  developed,  but  their  relative  position  is  the  same. 
The  ventrals  instead  of  five  rays  have  only  four.  The  caudal  rays 
alone  bifurcate  once  on  the  middle  of  their  length.  In  all  other 
fins  they  are  undivided.  They  may  be  reduced  to  a  formula  as 
follows: 

Br.6;  D.8.17;A.  12;  C.  1-12.2 ;  V.  1-8 ;  P.  14. 

The  membranous  appendage  of  the  posterior  margin  of  the  anus  is 
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BOLBOSOMA   NAOULATIJM,  AgaSS. 

Plate  IV.,  %  8. 

The  general  form  of  this  species  is  slender.  The  largest  specimens 
which  we  have  studied  measured  two  and  three-eighths  inches  in  their 
whole  length.  The  occiput  and  the  anterior  region  of  the  hodj,  before 
the  first  dorsal  fin,  are  sensibly  depressed.  The  space  which  the 
dorsal  fins  occupy  forms  a  slightly  convex  fine,  sloping  backwards 
and  rising  again  behind  the  posterior  margin  of  the  soft  dorsal  and 
before  the  origin  of  the  caudal.  The  ventral  line  is  almost  straight ; 
it  becomes  convex  beneath  the  tail  in  the  same  proportion  as  that  of 
the  back  is  concave.  If  we  add  to  that  a  gradual  compression  of 
Hm  sides  from  the  front  backwards,  we  shall  have  for  the  whole  body 
an  oval  form,  whichsoever  be  the  re^on  upon  which  we  make  a 
transverse  section.  We  shall  remark  only  a  gradual  decrease  of  the 
oval  from  the  head  towards  the  tsil. 

The  head  is  short  and  thick ;  it  forms  just  the  fifth  part  of  the 
whole  length,  measured  fit)m  the  end  of  the  snout,  to  the  posterior 
mar^  of  the  operculum.  The  snout  grows  rounded  under  the  form 
of  an  arc  of  a  circle,  beneath  which  the  upper  jaw  is  fixed  horizon- 
tally. It  is  about  semi-elliptical  and  slopes  over  the  lower  jaw  on 
its  whole  circumference.  The  latter,  by  the  third  part  more 
narrow  towards  its  symphysis  than  at  the  origin  of  its  two 
bliAcheB,  appears  under  the  form  of  an  acute  an^e  whose  sununit 
would  be  rounded.  The  mouth  is  small  and  surrounded  vrith  a 
fip,  ootitinuous,  rounded  and  uniform  on  its  whole  circumference. 
Card*Hke  teeth,  excessively  small,  visible  only  with  the  magnify- 
ing glass,  occupy  the  margin  of  the  jaws.  The  vomer  also  has 
teeth,  bat  sensibly  larger.  Upon  the  pharyngeal  bones  they  become 
again  as  slender  as  upon  the  jaws.  The  eyes  are  large,  almost  circular, 
OM-ri^ili  of  an  inch  in  diameter,  situated  at  the  upper  margin  of  the 
skull,  above  which  they  make  a  regular  projection.  The  distance  which 
separates  them  from  the  end  of  the  rostrum  is  not  quite  equal  to  their 
diameter.  The  nostrils  open  in  two  orifices,  both  nearer  to  the  orbits 
flian  to  the  end  of  the  rostrum  ;  the  upper  orifice  is  twice  as  large 
m  tbe  lower;  diis  latter  is  nearest  the  eye.    The  cheeks  are  very 

SI 
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promineat  and  covered  witli  very  thin  scales,  whicli  are  tuddei 
the  akin.  Those  covering  the  opercular  apparatiu  are  lai^er  i 
more  conspicuous.  The  opercular  bonoa  are  generalljE  smooth ; 
preoperculum  is  rounded  ;  the  operculum  ia  triangular,  with 
Bummit  turned  towards  the  tail,  and  tenmnated  by  two  procea 
of  which  one  is  a  cutaneous,  thread-lilce  expansion,  the  other  a  dir 
continuation  of  the  bone.  The  subopercaLuni  is  of  an  iiregolar  elli] 
oal  form,  extending  along  the  whole  lower  margin  of  the  opercalii 
The  interoperculum  is  a  quite  small  triangular  plate,  lost  betwi 
the  bones  above  named,  wiuch  constitute  the  opercular  apparat 
The  branchioBtegal  njB,  as  usual,  six  in  namber,  are  slender  i 
diminish  in  length  on  the  mde  of  the  isthmus  between  the  home 
die  fayoid  bone. 

The  anus  b  small  and  a  little  nearer  to  the  head  than  to  I 
tail. 

The  first  dorsal,  of  a  roundish  form,  is  generally  separated  from  1 
second  ;  sometimes,  however,  a  small  very  low  membrane  unites  I 
binder  margin  of  the  one  to  the  anterior  margin  of  the  other, 
is  composed  of  nine  or  ten  spinous  rays ;  the  longest  occapj  i 
centre  of  the  fin  ;  they  measure  nearly  five-sixteenths  of  an  inc 
the  first  has  only  the  half  of  this  height ;  the  two  last,  which  are  b 
shorter,  incline  very  much  on  the  back.  The  second  doisa),  a  lit 
lugher  than  the  first,  is  equilateral,  having  its  upper  mar^  aim 
straight,  and  its  posterior  margin  haft  the  height  of  the  anterior  m 

I.  where  the  lurnest  raya  are  ;  they  are  twelvo  in  number,  all  bif 
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the  anterior  margin  remidnfl  very  short  and  nmple.  The  ventrab 
are  inserted  a  tittle  behind  the  pectorals ;  they  are  fiye^sizteenths 
of  an  inch  long ;  their  form  is  lanceolate,  narrow  at  the  base  and 
pointed  at  the  extremity ;  of  the  six  rays  which  compose  it,  that  of 
the  outer  margin  is  simple,  the  two  central  ones  are  the  longest  and 
abont  equal.  The  pectorals  are  the  longest  of  all  the  fins ;  their 
posterior  extremity  exceeds  somewhat  the  ventrals.  Their  base, 
which  measures  one-tenth  of  an  inch,  forms  the  fourth  part  of  their 
length.  The  rays  are  twelve ;  the  central  ones  are  the  most  elon- 
gated ;  they  diminish  regularly  to  each  side,  giving  thus  to  the  whole 
(tf  the  fin  the  form  of  an  oval  elongated  at  both  ends. 

Br.  6;  D.  IX-12  ;  C.  6-17.6  ;  A.  11;  V.  I.  5;  P.  12. 

The  posterior  margin  of  the  scales  is  semi-circular  and  finely  peo^ 
iinated.  The  lateral  tine  is  concave,  and  median  on  the  tail ;  it  rises 
perceptibly  as  it  approaches  the  head.  The  back  and  two-thirds  of 
the  ffldes  are  spotted  irregularly  with  black ;  excepting  a  row  of 
larger  spots,  extending  firom  the  posterior  mar^  of  the  opercular 
apparatus  to  the  pedicle  of  the  caudal.  Below  tMs  band,  and  as  &r 
as  the  under  side  of  the  body,  it  has  a  uniform  yeUowbh  tint.  The 
dorsal  and  caudal  fins,  as  well  as  the  base  of  the  pectorals,  are 
barred  transversely  with  black;  the  others  have  the  tint  of  the  belly* 

This  species  was  first  observed  at  Fort  William ;  a  large  number 
of  specimens  were  also  coUected  at  the  Pic. 

PiLEOMA,  Dekay. 

The  revirion  we  have  made  of  the  species  arranged  in  the  genus 
Etheoetoma  by  authors,  has  shown  the  necessity  of  subdividing 
tUs  group  into  several  smaller  genera,  for  two  of  which  we  have 
retained  names  proposed  by  Dr.  Dekay,  though  he  does  not  seem  to 
have  been  aware  that  his  species  belonged  to  Rafinesque's  old  genus 
EiheoMtoma.  Not  being  able  to  ^ve  at  this  time  a  detailed  review 
of  this  divifflion  ^thout  further  materials  which  have  no  reference  to 
the  fishes  of  Lake  Superior,  I  shall  tinut  myself  to  indicating  the 
general  characters  of  the  genus  to  which  I  refer  the  species  described 
below. 

The  body  is  dender,  fusiform,  compressed.     The  head  is  conioal. 


tniQcated,  tonmnated  by  a  kind  of  bo^s  noat,  wlik^  pereepli 
cteeeds  the  lover  j»«,mtlM>ut,howeTer,slopiiigoTerit.  Thenm 
▼ery  slightly  protractile,  moderately  opened,  reaemblfls  an  oblique 
of  a  circle,  and  opens  at  the  end  ot  tiie  saooL  The  openn 
ijfiar&taa  and  the  chceka  are  corered  with  scales. 

Beades  the  species  here  described,  Et/ieottoma  Ct^rodeM  & 
and  PiUoma  lan^aKiatutii  Dekay  most  rank  in  this  geniu. 

PlLEOlU  lEBRA,  AgaSB. 

This  species  i>  very  near  the  ^ieottomui  O^indea  BaC.  (P 
oma  Capnda  Ag.)  Erom  ifiuch  it  difiers  oaly  is  a  few  pecnlii 
tiea  of  the  structure  of  the  opercular  ^paratos,  m  the  direction 
the  lateial  line,  and  in  tite  pn^KMliaQal  sie  id  the  eyes.  I*Seoi 
Ogprvdet  attuna  larger  dimenuoos  than  oar  P.  Metro,  the  largi 
■peomens  irtuch  we  hare  bad  at  oar  dispooal,  measoiiag  only  abc 
sareD  inches.  Oar  spedes  is  figar«d  Plate  4,  fignre  4,  under  t 
aatoe  of  JUeMtoma  itira. 

Ihe  general  fonn  of  the  spectea  under  coorideia&n  is  clegi 
and  rvgalar.  ,  lite  nypa  outline  of  the  body  doembes  a  ali^U  cnn 
rising  lugbeet  at  the  noddle  of  the  first  doraal ;  it  enrres  mo 
abruptly  on  ttie  head  than  on  the  sde  of  the  tail,  iritere  it  beoom 
a  little  coocare  oo  the  space  c<»tained  betreea  the  binder  marg 
of  tb«  second  dorsal  and  the  msenion  at  the  caadaL    tThe  abi 
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other,  at  the  extrenuties  of  a  small  furrow,  arched  outwards.  The 
posterior  is  the  smaUest,  and  occupes  the  upper  and  anterior  mar^n 
of  the  eye ;  the  second  is  placed  nearer  to  the  snout  than  to  the  eye 
itself. 

The  scales  wluch  cover  the  opercular  apparatus  are  excessively 
thin,  and  allow  the  form  and  outlines  of  Uie  different  bones  to  be 
distinctly  seen,  the  sur&ce  of  which  presents  the  same  silver^colored 
reflection  as  Hie  bare  space  before  the  pectorals,  which  eictends  also 
beneath  the  head.  The  ascending  branch  of  the  preoperculum  is 
almost  straight  at  its  hinder  mar^n,  which  is  thinned ;  Hie  lower 
an^e  is  rounded.  The  operculum  has  the  form  of  a  slightly  obtuse 
triangle ;  the  upper  angle  is  armed  with  a  point ;  the  mar^ 
forming  the  hypothenuse  is  slightly  concave  or  undulated.  The 
suboperculum  is  proportionally  large ;  a  membranous  expansion,  in 
which  the  point  of  the  operculum  loses  itself,  terminates  its  upper 
extremity ;  its  lower  extremity  extends  before  the  operculum  in  the 
form  of  a  small  hook ;  the  bone  itself,  like  the  operculum,  is  rounded 
in  the  form  of  a  stretched  and  undulated  circle,  on  its  circumference. 
The  interoperculum  is  very  small.  The  cheeks  make  no  projection. 
The  branchiostegal  rays,  six  in  number,  are  bent  and  flattened. 
The  anus  is  nearer  to  the  tail  than  to  the  head.  The  lateral  line  is 
direct  from  the  centre  of  the  caudal  to  the  head ;  beyond  the  anal 
it  approaches  nearer  the  back  than  the  belly.  The  scales  are  of 
middle  size ;  the  denticulations  of  theur  posterior  mar^  are  only 
viable  with  the  magnifying  glass. 

Both  dorsal  fins  are  distinct  and  separated  from  each  other.  The 
first  begins  at  three-fourths  of  an  inch  fix)m  the  end  of  the  snout ;  its 
insertion  is  equal  to  this  distance ;  its  greatest  height,  which  is  at  the 
anterior  third,  is  about  one-fourth  of  an  inch,  and  diminishes  gradually 
towards  its  posterior  margin.  The  second  dorsal  is  higher  than  the 
first,  and  has  a  basis  of  less  than  half  an  inch ;  it  is  composed  of 
fifteen  bifurcated  rays  ;  its  anterior  and  posterior  mar^ns  are  eqiu- 
lateral ;  its  upper  margin  slopes  from  before  backwards,  its  greatest 
height  being  at  the  anterior  margin.  The  caudal  has  seventeen  well 
developed  rays — that  is  to  say — articulated  and  bifurcated;  and 
eight  or  nine  undivided  rudiments  on  each  of  its  sides ;  its  pos- 
terior mar^  forms  a  slight  crescent ;  its  upper  and  lower  mar^ns 
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pariscm,  we  haye  ascertained  that  the  species  of  Lake  Superior, 
which  we  here  describe,  is  a  species  distinct  from  all  others ; 
that  0-.  oeeideniaiis  Dekay,  and*  O-.  pungitius  Storer,  are  the  same 
species,  differing,  however,  from  the  O-.  oecidentalis  Cuv.  This  lat- 
ter will  preserve  the  name  which  Guvier  gave  to  it,  and  the  species 
of  New  York  and  Massachusetts  will  be  designated  under  the  name 
of  &.  Dekayi. 

This  is  not  the  place  to  enter  into  minute  details,  by  means  of 
which  to  distinguish  the  species.  We  shall  soon  treat  of  them  in  a 
monograph  of  all  the  species  of  North  America,  limiting  ourselves 
at  present  to  describing  the  one  collected  about  the  Sault  of  St. 
Muy. 

The  body  is  subcylindrical  or  compressed,  growing  thinner  from 
the  insertion  of  the  dorsal  and  anal  fins  towards  the  tail,  which  be- 
comes very  thin  and  slender,  widening  at  the  tip  for  the  insertion  of 
the  caudal.  It  is  from  two  inches  to  two  inches  and  one  half 
kmg  in  adult  specimens ;  its  greatest  height  is  at  the  pectorals,  and 
is  contained  six  times  in  the  length.  The  outlines  of  the  back  and 
belly  are  slightiy  convex ;  the  former  from  behind  the  occiput  to  the 
posterior  mar^  of  the  dorsal  fin,  where  it  descends  somewhat ;  the 
latter  from  the  lower  end  of  the  snout  to  the  posterior  margin  of  the 
anal,  being  depressed  on  the  tail.  The  head,  from  the  end  of  the 
snout  to  the  posterior  margin  of  the  operculum,  is  the  fourth  part  of 
the  length,  and  to  the  occipital  carina  one-fifth.  The  head  is  sub- 
oonical,  generally  pointed  forwards ;  the  lower  jaw,  which  somewhat 
exceeds  the  upper  in  the  protraction,  forms  an  angle,  reentering 
in  the  retraction.  The  teeth  are  minute  ;  the  fissure  of  the  jaws  con- 
riderable.  The  eyes,  proportionally  large,  have  a  diameter  of  nearly 
three^ixteenths  of  an  inch  ;  the  distance  which  separates  their  ante- 
rior marg^l  from  the  end  of  the  snout  is  a  littie  longer  than  their  diam- 
eter. The  nostrils,  which  open  along  this  space,  are  very  near  the 
orbiti. 

The  suborbital  bones,  only  two  in  number,  are  &r  from  covering  the 
cheeks.  The  first  protects  the  anterior  margin  of  the  eyes  and  the 
lower  margin  of  the  nostrils,  leaving  a  bare  triangular  space  between 
it  and  the  second  suborbital,  situated  below  the  vertical  line  which 
would  pass  through  the  eyeball.     It  does  not  exceed  the  posterior 
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margin  of  the  orbita,  and  touches  the  preopercolum  only  bj  its 
lower  margin.  Hie  rest  of  the  cheek,  between  the  eye  and  the  pn- 
opercalum,  remaina  completely  bare.  They  are  finely  granulated, 
inthout  Bpines  or  denticulatiooa,  though  thmr  outer  oiroum£arenM 
presents  a  few  notches.  The  preopercolum  borders  the  poctorior 
and  lower  margina  of  the  cheek  in  the  form  of  an  obtuse  angia, 
dilated  on  the  summit,  and  narrow  at  its  marginB.  The  opercnlna 
IB  triangular  with  slightly  concave  sides,  the  posterior  margin  roood- 
ed,  and  the  surface  radiately  striated.  The  Buboperculom  fiuma  an 
acute  angle ;  its  anterior  branch  is  convex  on  the  nde  of  die  ope^ 
oulum,  and  concave  on  the  ude  of  the  interoperoulnm,  whidi  hai 
the  form  of  a  small  subrectangular  triangle. 

There  are  about  three  equal  branchiostegal  rays.  The  tnanchiBl 
fiaaure  itself  is  well  proportioned.  The  suprascapular  and  scapular 
bones  are  not  viable  externally ;  they  attach  the  humeral  to  the  aknlL 
The  upper  extremity  of  the  humeral  forms  a  small  triangle,  with  gianit 
lar  surfitce,  one  ade  of  which  extends  above  ^e  base  of  the  pectorala, 
thus  bounding,  at  the  upper  part,  the  large  smooth  space  which  sepa- 
rates these  latter  &om  the  branchial  opening.  This  smooth  space  ii 
bordered  on  its  lower  circumference  by  the  narrow  pr<dongat)oa  of 
the  cubitus  on  each  ude,  which,  at  the  lower  part  of  the  body,  fimnfl 
a  triangle,  whose  summit  advances  like  the  point  of  a  gothio  arch  in  tlia 
isthmus  near  to  the  branchial  fissure.  The  sides  extend  parallel  aa 
for  as  the  ossa  innominata,  without  oni^g  with  them.     They  thoa 
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ttriated  at  its  sor&ce.    The  anus  is  edtuated  a  little  behind  the 
middle  of  &e  lengUi. 

There  are  generally  nine  spines  on  the  back  ;  a  dngle  instance  of 
ei(^t  has  ooenrred  firom  among  a  hundred  individuals  submitted  to  our 
ezaminatioii ;  ncme  contuned  ten.  A  small  triangular  and  very  low 
membrane  extends  from  the  inferior  third  and  inner  part  of  each  of 
them,  to  rejoin  the  back.  These  spines,  of  an  average  height  of  a  tcn^ 
of  an  inch,  are  thin  and  bent  somewhat  backwards ;  the  last,  which  is 
bent  a  Httle  more  than  the  others,  is  always  independent  of  the  soft 
dorsal.  This  latter  is  generally  composed  of  ten,  sometimes  eleven, 
soft  rays,  upon  a  base  of  about  two-fifths  of  an  inch  ;  all  are  bifurca- 
ted, as  is  the  case  with  the  other  fins  for  three-fifths  of  their  length ; 
at  the  anterior  margin  the  rays  are  almost  one-fifth  of  an  inch  in 
height,  whilst  on  the  posterior  margin  they  are  confounded  with  the 
line  of  the  back,  which  gives  to  this  fin  the  form  of  a  triangle.  The 
anal,  which  is  exactly  opposite  to  it,  has  somewhat  the  same  form,  with 
a  somewhat  shorter  base,  which  recedes  a  little  at  its  anterior  margin  ; 
it  contains  nine  rays,  and  in  a  few  exceptional  cases  eight ;  it  is  some- 
what lower  than  the  dorsal.  The  caudal  is  rounded,  rather  concave 
on  its  posterior  margin  ;  there  are  constantly  twelve  bifurcated 
rays,  (six  in  each  lobe,)  and  four  ru<Umentary  ones  at  the  upper 
margin,  and  as  many  at  the  lower ;  the  inner  one  has  twice  the 
l^igth  of  the  three  others  ;  the  largest  rays  are  about  one-fifth  of 
an  inch  in  length.  The  bare  space  of  the  upper  and  lower  margins 
of  the  tail,  which  separates  the  caudal  from  the  termination  of  the 
dorsal  and  anal,  varies  between  one-third  and  two-fifths  of  an  inch. 
The  pectorals  are  sometimes  as  much  as  three-tenths  of  an  inch  long ; 
they  are  composed  of  ten  neariy  equal  rays ;  their  form  is  oval, 
narrowed  towards  the  base.  The  ventrals  are,  as  in  most  species, 
reduced  to  a  spinous  ray,  inserted  on  the  ossa  innominata,  with  a 
small  membrane  firom  the  axilla,  at  the  centre  of  which  a  small  sim- 
ple ray  is  observed.  The  spinous  ray  is  here  very  elongated,  since 
it  nearly  reaches  the  posterior  extremity  of  the  ventral  cuirass, 
against  which  it  leans  when  at  rest.  It  is  about  one-sLxth  of  an  inch 
long,  slightly  curved  within,  excavated  at  the  inner  side  of  its  base, 
snlcated  <m  its  outer  surface,  thin  like  those  of  the  back,  and  with  the 
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magnifying  ^aas,  traces  of  fine  denticnlations  mmj  be  disoenied 
ita  inner  margin. 

D.  IX-10  ;  A.  9  ;  C.  4.  12.4 ;  P.  10 ;  V.  L  1. 

The  body,  besides  the  bones  of  the  beQy,  is  oompletelj  bare  i 
onprovided  with  scales.  On  the  mdes  of  tiie  tul  we  remark  a  an 
carina,  which  extends  from  the  hinder  third  of  the  dorsal  i 
anal  fins  to  the  basis  of  the  candal.  This  carina  is  formed 
small  bony  pieces,  upon  which  rise  small  depressed  hook-like  pmo 
The  lateral  line  is  continued  firom  the  anterior  extremi^  of  t 
carina  to  the  occiput,  following  the  back-bone. 

This  flpecies  has  been  found  in  abundance  at  the  Fio.  When  afi' 
its  color  is  of  an  olive  brown  above,  mottled  witli  blaokiah  brown  • 
slvei7  wbite  below. 

GASTEBOSTEua  PTQUSCB,  Agass. 

Phite  rV.,  fig.  1. 

Thb  species  is  very  inferior  to  the  &.  amcinmtt  in  ite  size,  so  tl 
we  have  in  it,  and  not  in  this  latter,  the  true  [ngmy  of  the  gem 
Its  length  does  not  attain  eleven-sixteontbs  of  an  inch.  The  bei 
measured  from  ita  anterior  extremity  to  the  posterior  margin  of  tl 
operculum,  bas  a  little  more  than  one-fourtb  of  it.  Ita  height  ran 
between  one-seventh  and  one-eigbth  of  an  inch,  and  remuns  near 
the  same  from  the  nape  of  the  neck  to  the  anterior  fourth  of  the  dorst 
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hidden  under  the  skin ;  the  whole  dotted  with  black.  The  space 
between  the  pectoral  fins  and  the  branchial  opening  is  sensibly 
reduced,  and  covered  by  the  skin,  the  aspect  of  which  is  the  same 
as  on  the  rest  of  the  body.  The  thoracic  arch  is  not  visible  ;  we 
have  also  scarcely  found  traces  of  the  cuirass  formed  by  the  ascend- 
ing branch  of  the  innominated  bones,  and  about  the  basis  of  the 
ventral  spnes,  which  are  perceived  only  with  the  magnifying  glass, 
under  the  form  of  very  small  hooks. 

It  was  difficult  to  count  the  exact  number  of  the  rays  of  the  fins, 
as  they  are  very  thin  and  slender.  We  have,  however,  recognized  the 
eustence  of  at  least  six  dorsal  spines ;  the  last  of  which  is  well  devel- 
oped, and  has  a  small  membrane  at  its  posterior  margin,  arising 
firom  the  summit  of  the  spine  to  unite  the  basis  of  the  soft  dorsal. 
This  latter  seems  to  have  seven  rays,  composing  a  triangular  fin,  whose 
posterior  angle  rests  on  the  tail.  The  anal  has  the  same  form, 
but  is  somewhat  smaller,  opposite  to  the  dorsal,  and  provided  with 
ttx  rays.  The  caudal  is  short,  rounded,  and  has  twelve  rays,  perhaps 
even  fourteen,  for  the  two  exterior  ones  appeared  to  us  almost  twice 
as  thick  as  the  others.  The  pectorals  are  pointed,  and  have  eight 
rays  of  an  extreme  thinness.  As  for  the  ventrals,  as  we  have  seen 
above,  ihey  are  only  visible  with  the  magnifying  glass,  and  all  we 
have  been  enabled  to  do  was  to  satisfy  ourselves  of  the  presence  of 
the  spinous  ray  common  to  all  species. 

Three  individuals  of  this  species  were  found  at  Michipicotin.  Two 
from  among  them  are  only  one-quarter  of  an  inch  long. 

EsociDfi,  (2%«  Pickereh.) 

The  family  of  pickerels  is  perhaps  the  least  understood  of  any  in 
the  whole  class.  From  the  characters  assigned  to  it  by  Cuvicr,  it 
contains  a  variety  of  fishes,  which  can  scarcely  belong  to  one  and  the 
same  natural  group,  and  indeed  more  recent  investigators,  as,  for 
instance,  Joh.  Miiller,  have  divided  the  Esoces  of  Cuvier  into  two 
families,  on  the  ground  of  the  pseudo-branchias ;  so  that  we  have 
now  the  families  of  Scomberesoces  in  addition  to  the  true  Esoces. 
Several  isolated  genera  formerly  referred  also  to  the  family  of  the 
Esoces,  have  either  been  removed  to  other  natural  groups,  or  become 
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the  types  of  diatdnet  fomilies  for  themMlrefl,  aa  I<eindoeteiu  i 
PolypteruH. 

No  HpeGiEH  of  Soombereaox  are  found  in  I^ke  Superior,  doi 
any  of  the  lover  lakes,  ^though  they  occur  in  tiia  Atlantic  riren 
these  latitudes,  where  Belone  tmneata  ia  not  nncoamum,  and  iriti 
Scoit^eretox  Storeri.  Without  disciuNng  for  the  present  the  ni 
nl  relations  of  the  Eaoces  and  Scomberesocea,  I  cannot  bat  di 
that  the  Scomberesocea  are  an  aberrant  type  of  the  great  faoui} 
Scombridro,  with  abdominal  rentrala  and  some  other  peouliarites. 

The  true  Esoces,  as  cireumscribed  by  J<^.  MflUer,  are  veiy  fe 
indeed  his  hmly  contiuns  Uttle  else  than  the  true  geniu  Eaox,  fisi 
which  are  all  inhabitants  of  the  fresh  waters,  and  oceur  chiefly  in 
temperate  eone ;  their  structural  peculiarities  are  such  that  it  is  d 
cult  to  understand  their  true  affinities  ;  their  cylindrical^  elonga 
form  indicates  a  low  position  among  abdominales,  as  does  also 
composition  of  their  mouth,  the  maxillary  being  entirely  deprived 
teeth,  while  the  p^atal  bones  contiun  a  powerful  armature ;  i 
connection  of  the  intermaxillanes  and  maxillaries  in  one  arch  plai 
them  however  ui  the  vicinity  of  the  Satmonidee.  The  skeleton,  a 
especially  the  sbill,  is  remarkably  soft  in  these  fishes. 

North  America  seems  to  be  the  proper  fatherland  of  the  get 
Esox,  its  species  being  nnmcrouB  all  over  this  continent^  from  t 
great  northern  lakes,  through  all  the  rivers  and  lakes  of  the  east  a 
west,  and  as  far  south  even  as  Florida.  In  North  America,  thci 
fore,  a  deeper  study  of  this  fkmily  becomes  alone  possble,  in  relatt 
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are  mentioned  b j  Dr.  Bichardson :  an  Emx  Lucim  and  an  Il$asf 
JSitar  Lesu.  Now  &e  species  of  Lake  Superior  is  not  the  LueiuM 
of  the  Fauna  Boreali-Americana,  as  we  might  infer  by  comparing  the 
desoriptitms.  In  regard  to  this,  we  could  entertain  no  doubt.  As 
for  the  EmKc  Ustar  of  Dr.  Richardson,  we  allow  that  we  have  doubts 
whether  or  not  the  author  of  the  Fauna  Boreali-Americana  had  the 
true  Hiox  Eftor  Lesu.,  or  perhaps  mj  Ebox  Boreuiy  firomgLake  Su- 
perior. The  description  which  he  gives  of  it*  is  too  incomplete  to 
enable  us  to  recognize  it ;  the  more  so,  as  that  description  is  made 
witii  reference  to  Esox  Lucius^  which  is  found  to  be  quite  different. 
Only  two  characters  occur  which  may  be  considered  to  have  some 
value  ;  but,  strange  to  say,  these  two  characters  are  found  united  in 
none  of  the  species  which  I  know.  I  mean,  first,  the  form  of  the 
scales,  which  are  as  high  as  they  are  long,  a  character  which  we 
find  in  the  true  Esox  Estar  Lesu.  But,  agun,  the  scales  would  be 
much  smaller  in  the  species  which  Dr.  Richardson  had  in  view. 
The  Esox  Estor  Lesu.  is  the  species  which  has  the  least  number  of 
scales  on  the  cheeks  and  operoula ;  but  Dr.  Richardson  gjives  for  his 
jff.  Estor  two  rows  of  scales,  which  descend  along  the  anterior  mar- 
gsx  of  the  operculum  until  they  attain  the  upper  angular  process  of 
the  suboperculum.  It  is  therefore  possible  that  the  species  referred 
to  Esox  Estor  by  Dr.  Richardson  was  neither  the  Esox  Estor  Le- 
sueur,  nor  my  Esox  BoreuSy  but  a  species  distinct  from  all  others, 
as  the  small  me  of  its  scales  seems  to  indicate. 


Esox  BoBEus,  Agass. 

When  marked  external  zoological  characters  are  wanting  in  a 
group,  on  account  of  its  uniformity,  it  becomes  necessary  to  resort 
to  another  series  of  fs^ts.  When  the  object  is  to  find  the  place 
iriiich  a  cert^  fSEunily  occupies  in  its  order  or  in  its  class,  compara- 
tive embryology  and  pala^ntology  will  often  answer  the  purpose  as 
completely  as  an  anatomical  investigation,  and  even  with  more  pre- 
camxm.  tf,  on  the  contrary,  we  have  to  do  with  the  distinction  of 
spedes,  we  may  in  such  cases  have  recourse  to  comparative  anat- 
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otaj.  In  tbo  present  instance,  we  hare  had  no  occasion  to  lie 
Qaving  Keen  b;  turns  tbe  general  form,  the  outlines  of  the  fii 
enter  details  of  the  head,  and  the  color,  sometimes  varjing 
samo  species  to  a  great  extent,  and  at  others  preeerviag  a  i 
onous  uniformity,  we  have  taken  for  our  guide  the  structure  ■ 
mouth,  and  particularly  that  of  the  palatal  bones  and  of  the  i 
and  we  may  say,  tliat  whenever  wc  have  bad  series  of  8pe<nm 
our  disposal,  the  general  traits  of  the  species  hare  not  varied 
bly.  We  have  relied  still  more  confidently  on  this  method, 
after  comparing  the  buccal  apparatus,  we  have  seen  the  ex 
variations  stop  in  these  limits. 

What  strikes  us,  especially  in  the  species  here  referred  to, : 
general  smallnees  of  the  rows  of  palatal  and  vomeric  teeth. 
make  a  strong  projection  above  the  others.  The  surface  o 
palatals  has  a  very  untfonn  appearance,  and  it  is  onlj  when  i 
amine  them  closely,  that  we  perceive  that  tfie  teeth  of  the  inne 
alone  exceed  those  of  the  body  of  the  bone  in  sise  by  about  one- 
thougb  reoQEuning  equal  among  Uiemselves.  The  palatal 
themselves  are  slightly  bent,  with  the  convexity  turned  inn 
Their  greatest  length  is  one  and  a  half  inches,  their  greatest  br 
one-third  of  an  inch,  which  maint^ns  itself  on  tbe  anterior 
thirds,  diminishing  sensibly  on  the  posterior  third,  the  extrem: 
which  terminates  in  an  oblique  line,  extending  from  the  front 
wards.     The  anterior  mar^  is  oblique  from  behind  forwards, 
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lower  jaw  as  with  those  of  the  palate.  The  largest,  situated  on  the 
posterior  two-thirds  of  the  maxillary  branches,  are  uniform  among 
themselves  and  regularly  spaced,  slender,  flattened,  and  their  acute 
point  is  curved  either  backwards  or  inwards.  At  the  anterior  part, 
and  on  the  symphysis,  the  same  uniformity  exists ;  and  though  fonn- 
ing  only  one  single  row,  they  are  grouped  in  pairs.  They  incline 
towards  the  interior  of  the  mouth,  and  are  more  conspicuous  than  on 
the  body  of  the  palatal  bones. 

The  tongue  is  slightly  dilated,  laterally  rounded,  subtruncated  at 
its  anterior  margin.  It  has  on  its  middle  two  contiguous  shields, 
covered  with  excessively  small,  card-like  teeth.  The  posterior,  of 
elliptical  form,  is  six-eighths  of  an  inch  long,  and  one-fourth  of  an 
inch  broad.  The  anterior,  half  as  long,  terminates  in  a  conical  point, 
at  a  distance  of  one-third  of  an  inch  from  the  end  of  the  tongue. 
We  remark  two  small,  similar  shields  on  the  symphysis  of  the  branch- 
ial arches.  The  pharyngeal  bones  are  furnished  with  card-like  teeth 
of  great  uniformity. 

The  external  characters  of  this  species  may  be  indicated  in  the 
fbUowing  manner.  In  general  it  is  fusiform,  the  greatest  thickness 
oorresponding  to  the  middle  of  the  length,  whence  the  body  seems  to 
taper  towards  both  its  extremities.  The  head  forms  one-fourth  of  the 
whole  length  ;  its  conical  form  is  merely  the  result  of  the  attenuation 
of  the  body  forwards,  which  renders  it  proportionally  small ;  its 
upper  fiu;e  is  flattened ;  a  medium  furrow,  with  widened  margins, 
occupies  the  centre  of  it,  between  both  eyes.  The  snout  is  depressed, 
and  terminates  in  an  elliptical  curve,  which  exceeds  the  extremity  of 
the  lower  jaw.  Numerous  and  considerably  large  pores  extend  on 
the  frontab  above  the  snout ;  from  the  occiput  they  pass  beneath 
the  orbits  and  through  the  preoperculum  on  the  branch  of  the  lower 
maxillary*  The  mouth  is  moderately  opened.  The  eyes  are  large  and 
ellipticfd ;  their  horizontal  diameter  is  eleven-sixteenths  of  an  inch, 
their  vertical  diameter  nearly  five-eighths  of  an  inch.  The  nasal  ori- 
fices, two  in  number  on  each  side,  open  before  and  within  the  eyes ; 
the  hinder  is  separated  from  the  orbit  by  a  space  of  only  one-fourth 
of  an  inch ;  it  is  crescentic,  with  the  convexity  turned  towards  the 
eye ;  a  membraoous  fold  shuts  ifs  opening ;  the  anterior  is  ovoid,  and 
has  a  laige  opening  outwards.    The  cheeks  are  completely  covered 
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with  Kales  u  also  the  upper  half  of  the  opercalum.  The  rest  of 
the  opercular  apparatus  is  bare.  The  preopercalam  is  nwrroir,  iti 
poeter'iDr  mar^  undulated.  The  operonlum  is  trapenndAl  ;  ita  aih 
terior  mar^  concave ;  the  posterior  rounded,  and  tiie  lower  oblique. 
Tbe  snboperculum,  aomewhat  longer  than  ihe  operonlum,  is  about 
ope-third  as  broad,  being,  however,  somewhat  more  iiarrow  behind 
than  in  front.  The  interoperoulom  is  very  narrow  and  elongated, 
being  nndulated  like  the  preoperculum  m  its  outer  mar^.  Iht 
branchiofitegal  membrane  is  nairow  ;  it  oontuns  fifteen  ra^,  of  which 
the  first  is  much  the  broadest ;  all  are  flattened  or  compressed ;  the 
longest  are  two  inches ;  the  shortest  five-eighths  of  an  inch  long. 

The  bodj  grows  thinner  towards  the  tail  from  the  ventrals,  imder- 
going  a  considerable  coutraction  beluud  &.e  dorsal  and  anal  fins.  It 
widens  again  at  the  insertaon  of  the  caudal. 

The  dorsal  fin  has  a  quadrangular  form,  its  npper  margin  bong 
only  slightl;  arched  ;  it  is  two  aod  three-ei^tha  inches  long  and  two 
inches  high.  The  rays  are  twenf^-one  in  number ;  the  three  first  an 
very  short,  and  are  applied  towards  the  S»irtli ;  the  three  last  difmninh 
equally  in  hei^t ;  its  posterior  margin  is  at  a  distance  <^  three  inchoi 
&om  ihe  rudimentary  rays  of  the  caudal.  Tbe  taii  is  situated  a 
little  farther  back  than  tite  dorsal,  at  a  distance  of  two  and  three- 
eighths  inches  only  from  the  baas  of  the  oaodal ;  its  drcomferenoe  is 
rounded ;  there  are  ten  rays  ;  the  four  first  near  the  fifth ;  its  lengdl 
is  an  inch  and  si-\-oi;:litlis.  iw  lu'i;jlit  two  indibg,  making  jt,  of  course. 
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inches.  The  peetorab,  oompoeed  of  sixteen  rajs,  have  the  same 
general  form  as  the  ventrals,  but  still  more  rounded,  longer,  and 
broader  by  one-fourth  of  an  inch,  with  a  basis  of  insertion  of  eleven- 
nzteenths  of  an  inch. 

Br.  16;  D.21;  A.  18;  C.28;  V.  11 ;  P.  16. 

The  sdales  are  oblong,  longer  than  broad,  and  proportionally  larger 
than  in  the  JEwx  Etitor  Lesu.  We  may  count  four  of  them  on  the 
■pace  of  three-eighths  of  an  inch.  The  lateral  line  is  very  distinct ; 
it  follows  the  middle  of  the  body  finom  the  basis  of  the  caudal  to  a 
point  in  front  of  tiie  dorsal  and  anal  fins,  whence  it  rises  to  terminate 
at  the  height  of  the  upper  third  of  the  operculum. 

The  upper  nde  of  the  head,  the  back,  and  the  upper  half  of  the 
odes  are  bluirii  black,  amidst  which  the  scales  shine  with  a  metalUc 
aiure  reflection.  The  &ce  and  the  lower  half  of  the  sides  have  a 
lighter  tint,  are  sprinkled  with  whitish  spots,  arranged  in  horizontal 
or  oblique  bands  on  the  fiice,  spherical  or  ovoid  on  the  sides,  and  di»> 
posed  in  ill-defined  lon^tudinal  rows.  The  lower  side  of  the  head 
is  white  ;  the  abdcmien  is  very  pale  yellow.  The  fins  have  an  olive- 
(xdored  tint ;  the  caudal  has  black  spots,  elongated  in  the  direction 
of  the  rays ;  these  spots  afiect  less  regularity  on  the  dorsal  and  anal^ 
and  disappear  ahnost  entirely  on  the  ventrals  and  pectorals. 

In  the  young  individual,  the  spots  of  tiie  aides  do  not  exist,  as  suclu 
The  general  color  is  more  olive,  more  uniform,  and  the  body  is  barred 
Tertically  with  sinuous  white  bands,  which  are  now  and  then  mter^ 
oepted.  This  fish  was  obtained  from  various  places  along  the  north- 
em  shores  of  Lake  Superior. 

Oaboids. 

l%e  fiumly  of  codfishes  contains  numerous  species^  closely  allied, 
aU  of  which  are  circumscribed  withm  the  colder  re^ons  of  both 
hemispheres.  The  northern  seas  especially  teem  with  codfishes  of 
▼arious  kinds,  and  the  number  of  in^nduals  of  seme  of  the  species 
must  be  .oounUess,  if  we  judge  by  the  quantity  caugjkt  annually. 
Taken  as  a  whole,  this  &mily  consists  of  low  forms,  their  body  being 
▼ery  much  ekmgatad,  tiieir  vertical  fins  very  large,  and  tiie  ventrals 
placed  in  such  a  posltioD  under  the  dm,  as  shows  that  when  they 
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were  formed,  the  vBrtioal  fin  extended  anderaeath  very  tar  fonrerds. 
The  abdominal  cavity  extends  aiao  far  backwards.  In  some  of  ths 
genera,  the  dorsal,  oandal,  and  anal  remun  contiiiaoiis ;  in  others, 
they  are  slightly  divided  ;  in  others,  they  become  subdivided  into 
many  fins,  but  in  all  they  extend  very  &r  forwards.  From  their  geo- 
graphical difitribotion  in  the  colder  portiona  of  the  northern  henu- 
sphere,  we  need  not  be  surprised  at  finding  a  good  many  of  these 
fishes  among  the  freshwaters,  as  the  northern  seas  contain  less  salt 
than  the  other  portions  of  the  ocean. 

The  real  affinities  of  the  fiimily  are  still  obscure  to  me.  From 
their  peculiar  affinitieB,  they  stand  very  much  by  themselves ;  how* 
ever,  the  large  nsa  of  the  head,  the  developments  of  the  dorsals,  and 
even  the  structure  of  the  skeleton,  seem  to  bring  them  near  the  Ix^ 
phioids  ;  md,  on  the  other  hand,  I  cannot  but  think  the  Soomberoids 
siMnewhat  related  to  them,  especially  when  comparing  the  Merluodna 
with  Naocrates,  eto.  In  Lake  Superior,  one  single  species  of  that 
fiunily  ocourred. 

The  first  account  we  possess  of  the  Gadoids  of  North  Amer- 
ica dates  back  to  the  year  17TS.  At  that  epoch,  J.  Reinhold 
Forster  published  descriptions  of  four  species  of  fishes  of  Hudson's 
Bay,  in  a  letter  addressed  to  Pennuit,*  among  which  a  Lota  is 
mentioned,  which  be  identifies  with  the  European  species,  so  well  de- 
scribed, he  says,  by  Fennantf  himself,  that  he  thought  it  saperfiuoos 
to  adil  aiiytliln-,     Tlio  fi■^(.■  .liffon.-iico  ;li:it.  :nnick  Ijini.  was  a  lan« 
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already  be^ns  a  disorepaney  in  the  oharactera  assigned  to  this  spe- 
ciea.  Lesaour  says,  ^^jawa  equalj^  and  Mitchill,  ^^  upper  jaw  long' 
est,  imd  receiving  the  hwwP  He  adds :  ^^  The  eJan  ie  smootii  and 
$calden.^^  The  smallness  of  the  scales  must  have  misled  him ;  if 
not,  his  Q-adus  lacustris  is  not  the  QudHS  maeuioeue  of  Lesueur. 
Dr.  Bichardson  mentions  the  Oadui  Lota  in  his  Journal  of  the  Expedi- 
tion of  Franklin,  published  in  1823  ;  and  in  1886,  when  publishing 
the  Fauna  Boreali-Americana,  he  describes,  under  the  name  of  Lota 
maculoBaj  a  species  from  Pine-Island-Lake,  which  must  be  the  same 
he  had  seen  in  1823,  since  he  gives  the  same  synonyms.  The 
description  is  coDsidera]:)ly  detuled,  but  it  contuns  no  criterion 
eetablishing  the  perfect  identity  with  the  species  of  Lesueur.  He 
agrees  on  the  point  that  the  jaws  are  of  equal  length,  but  as 
for  the  lateral  line,  Lesueur  had  said,  ^*  in  the  middle  of  tJu  hodjf^* 
and  Bichardson  says,  '^  nearer  to  the  back  Hum  to  the  belly y  and  it 
digkUy  onAed  tiU  it  passes  the  first  third  of  the  anal  fin^  after 
mMdi  it  takes  a  straight  course,^  etc. 

In  1839  Dr.  Storer*  gave  a  short  description  of  the  Gadus  com- 
pressus  Lesu.,  which  he  places,  however,  in  the  genus  Lota,  without 
trying  to  establish  a  connection  between  his  description  and  that  of 
Lesueur. 

In  1842  Dr.  J.  P.  Kirtlandf  copies  the  description  of  Cf-.  macidosus 
of  Lesueur,  and  cites  Richardson  in  the  synonyms.  He  adds  a  fig* 
ore.  In  the  same  year,  1842,  Rev.  Z.  Thompson^  describes  a  species 
from  Lake  Champlain,  comparing  it  with  the  description  of  O:  macih 
lasus  Lesu.,  and  though  retuning  forit  this  name,  he  remarks  certain 
differences  which  strike  him.  Thus,  the  upper  jaw  is  uniformly  longer, 
and  the  lateral  line,  ^^  anterior  to  the  ventj  is  much  Clearer  Hie  back 
Aon  the  belly. ^^  In  this  sense,  the  lateral  line  agrees  with  the 
deeeription  of  Dr.  Richardson.  Mr.  Thompson  finds  much  resem- 
blance between  his  fish  and  that  described  by  Dr.  Storer  under  the 
name  of  Lota  Brosmiana^  but  it  differs  firom  it,  he  says, ''  in  having 
the  upper  jaw  longest^  in  having  the  snout  more  poitUed  and  less 
orbicular.*^    He  finds  that  his  fish  differs  as  much  from  the  Lota 


•  B«p.  ete.,  p.  184.  t  Boit  Joum.  Nat  Hif t.  IV.,  24,  PI.  3.  f.  1. 

t  Hittory  of  Yemumt,  p.  146. 
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maeiUota  Lesu.  and  Lota  Bronniana  Storar,  aa  these  Istter  li 
among  themselves ;  aod  that  thej  conBtatute  three  species  or  onljr 
Here,  for  the  first  time,  we  hare  a  cridcal  and  comparative  ezan 
tioa,  but  it  does  not  satisfy  the  vritera  who  ibllow  him,  or  I 
seem,  indeed,  not  to  have  known  his  acconnt. 

As  to  Lota  compretta  Lesu.,  Mr.  Thompson  was  not  acqaui 
with  it,  and,  in  his  turn,  he  copies  the  descripticm  of  Dr.  Storer. 

The  Natural  IBetory  <^  tie  Fithet  of  Ifete  York  appoiuecl  ab 
1842.  Lota  nutcuiota  is  there  inserted  with  a  long  list  of  aymmy 
but  without  comparative  criUcnsm.  Then  characters  are  nodced 
which  nobody  had  made  allusion  before.  Such  are :  "  J*eetorala  U 
pointed  ;  their  tipt  reaching  ntarly  to  the  bate  of  th»  fa-at  darnl " 
"firtt  dorial  ■niall,  lubtriangular  ;^'  and  a  figure  to  confirm  th< 
Pr.  Dekay  says,  however,  he  is  acquiuntod  with  Lota  eomprmaa  o 
through  the  descriptions  of  Lesueur  and  Storer,  from  whom  be  i 
have  borrowed  his.  But  whence  comes  hia  figure,  which  ez 
nowhere  else,  so  &r  as  I  know  ?  Dr.  Dekay  describes  and  figures  i 
another  species,  which  he  considers  ss  new,  under  the  name  of  Z 
iaomata  from  the  Hudson  Iliver,  and  which  Pr.  Storer  considen 
synonymous  with  his  Lota  Brotmiana,  of  New  Hampshire."  C 
tainly,  if  this  identity  is  real,  it  does  not  exist  in  the  figures  wbi 
these  two  authors  have  published,  nor  even  in  their  descriptiona,  siii 
the  one,  (Lota  imrnata  Dekay,)  has  the  upper  jaw  larger  th 
the  lower,  while  in  the  other  (Lota  Broftniana  Storer)  both  ja' 
are  c(|ual.     And  there  are  alJll  other  differences. 
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Lota  maculosa. 

The  description  which  best  coincides  with  oar  specimens  is  that  of 
Mr.  Thompson  of  the  Lota  of  Lake  Champlain,  and  which  we  hare 
dted  above.  The  wood-cut  which  he  gives  of  it,  though  much 
reduced,  sustains  this  assertion.  I  will  remark  one  difference  onlj, 
which  is,  that  the  snout  is  more  pointed,  and  the  upper  lip  slopes  more 
over  the  lower  jaw  than  in  the  specimens  from  Lake  Superior.  The 
first  dorsal  fin  seems  also  to  be  higher  than  the  second. 

Dr.  lUchardson  not  having  figured  the  species  which  he  describes, 
we  have  compared  attentively  his  description  with  our  specimens, 
to  which  it  applies  in  a  general  waj,  as  also  in  several  peculiarities ; 
nevertheless,  we  would  direct  the  attention  of  ichthyologists  to  the 
followmg  differences :  The  head  is  proportionally  more  elongated, 
finrming  only  the  fifth  part  of  the  whole  length ;  the  snout  more  pointed, 
the  upper  jaw  somewhat  longer  than  the  lower ;  this  latter  is  besides 
considerably  exceeded  by  the  upper  lip.  The  distance  which  separates 
the  centre  of  the  orbit  from  the  end  of  the  snout  is  equivalent  to  three 
lengths  of  the  axis  of  the  orbit  itself;  this  axis  is  contained  four  times 
and  a  half  on  the  space  which  extends  from  this  same  point  of  departure 
to  the  posterior  margin  of  the  operculum,  being  contained  seven  times 
and  a  half  in  the  whole  length  of  the  head.  The  eyes  themselves  are 
bendes  utuated  at  the  upper  margin  of  the  face,  so  as  to  be  seen  from 
above.  The  labials  are  an  inch  and  a  half  long,  the  intermaxillaries 
one  inch.  These  measures,  compared  with  those  which  Dr.  Richardson 
^ves,  show  us  remarkable  differences  in  the  proportions  of  these 
bones.  The  posterior  extremity  of  the  labiab  is  besides  curved 
forwards. 

Among  the  fins  I  find  the  second  dorsal,  if  not  higher  than  the  first, 
at  least  as  high.  The  anal  is  generally  lower,  though  having  the 
same  form,  and  like  the  second  dorsal,  rounded  and  somewhat  higher 
at  its  termination.  The  anal  terminates  a  little  before  the  dorsal. 
The  ventrals  have  seven  rays ;  the  second  is  the  longest.    Formula : 

Br.  7;  D.  11-76 ;  A.  64;  C.  45 ;  V.  7;  P.  19. 

The  skin  which  envelopes  the  fins  ]b  thick,  a  character  which 
we  find  again  in  Lota  eampressay  which  seems,  however,  to  be  a  much 
smaller  species. 
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The  head  is  mach  depressed.  The  body  is  subcylindrical  from  the 
oeciput  to  the  anus.  The  tail  is  alao  much  compresBed,  and  its 
famght  diminishes  quite  insensibl;  &om  before  backvarda. 

The  color  is  dark  olive  brown  above,  mottled  with  blackish  brown ; 
Bowewhkt  yellow  about  the  lower  part  of  the  abdomca,  and  whitiah 
rademeatb. 

From  Michi[uco(]D. 

It  is  very  difficult  to  decide  what  are  the  characters  which  dis- 
tinguish Lota  eompreita  from  Lota  maeuloBa.  It  seems  that  the  spe- 
des  is  generally  smaller.  Lesneur  ^ves  to  it  an  upper  jaw  longer 
tiuuk  the  lower,  a  character  alternately  ^ven  to  it  and  L.  maeuloia 
by  ihe  autiiors  who  have  written  after  him.  Whether  the  body  is  pro- 
portionally shorter  is  to  be  verified  anew,  as  alao  the  greater  com- 
presnon  of  the  udea,  and  die  back,  which  is  said  to  be  hi^est  at 
tlie  basts  of  the  dorsal  fins.  Lesuenr  adds,  as  a  character,  a  more 
elongated  caudal,  an  equal  dorsal  and  anal. 

The  description  of  Dr.  Storer,  the  only  one  which  has  been  made 
from  nature  since  Lesuenr,  as  it  is  not  comparative,  does  not  Bohre 
the  question. 

Salhohida 


So  long  as  the  family  of  Sa1monid«e  renuuns  circumscribed  aa  it 
was  established  by  Cuvier,  it  seems  to  be  a  type  almost  nnivereally 
diffiiBed  over  thoglobe,  occurring  equally  in  the  sea  and  in  freshwater, 
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when  found  in  more  temperate  re^ns,  occun  there  in  clear  mountam 
mers,  eometimeB  yerj  high  abore  the  level  (^  the  sea,  near  the  limita 
of  perpetual  snow,  or  in  deep,  cold  lakes.  That  this  family  is  adapt- 
ed to  the  eold  regions  is  most  remarkably  jexemplified  by  the  fact 
that  they  all  spavm  late  in  the  season,  at  the  approach  of  aatumn 
or  winter,  when  frost  or  snow  has  reduced  the  temperature  of  the 
water  in  which  they  live  nearly  to  its  lowest  natural  point.  The 
embryoe  grow  within  the  egg  very  slowly  for  about  two  months 
before  they  are  hatched  ;  while  fecnndated  eggs  of  some  other  &mi- 
lies  which  spawn  in  spring  and  summer,  give  birth  to  young  fishes  a 
few  days  after  they  are  laid.  The  Salmonidse,  on  the  contrary,  are 
bom  at  an  epoch  when  the  waters  ure  generally  frozen  up  ;  that  is, 
at  a  period  when  the  maxiinam  of  temperature  i$  at  the  bottom  of  the 
water^  where  the  eggs  and  young  salmons  remain  among  gravel, 
rarrounded  by  a  medium  which  scarcely  ever  rises  above  thirty 
or  forty  degrees. 

It  is  plain  from  these  statements,  and  from  what  we  know  other- 
iwise  of  the  habits  of  this  family,  that  there  is  no  one  upon  the  globe 
living  under  more  uniform  circumstances,  and  nevertheless  the  speciee 
ttre  extremely  diversified,  and  we  find  peculiar  ones  in  all  parts  of 
ihe  world,  where  the  family  occurs  at  all.  Thus  we  find,  in  Lake 
Superior,  species  which  do  not  exist  in  the  course  of  the  Mackenzie 
or  Saskatchawan,  and  vice  versa,  others  m  the  Columbia  river  which 
differ  from  those  of  the  Lena,  Obi,  and  Yenisei,  while  Europe  again 
Jias  its  peculiar  forms. 

Whoever  takes  a  philosophical  view  of  the  subject  of  Natural 
History,  and  is  familiar  with  the  above  stated  facts,  will  now  under- 
itand  why,  notwithstauding  the  specific  dibtinctious  there  are  between 
tfiem,  the  trouts  and  whitefishes  are  so  uniform  all  over  the  globe. 
It  must  be  acknowledged  that  it  is  owing  to  the  uniformity  of  the  phys- 
ical conditions  in  which  they  occur,  and  to  which  they  are  so  admira- 
bly adapted  by  their  anatomical  structure,  as  well  as  by  tlieir  hii^tinct. 
Banning  up  and  down  the  rapid  rivers  and  mountain  currents,  leajiing 
even  over  considerable  waterfalls,  they  are  {)rovidod  with  most  }»uw- 
erful  and  active  muscles,  their  tail  is  strong  and  fleshy,  and  its  broad 
basis  indicates  diat  its  power  is  concentrated ;  it  is  like  t)ie  paddle  of 
the  Indian  who  propels  his  canoe  over  the  same   waters.      Their 
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bouth  ia  large,  their  jaw  strong,  their  teeth  powoifiil,  to  enable  them 
to  secure  with  ease  tiie  scanty  pre;  with  which  Uiey  meet  in  these 
deserts  of  cold  water,  and  nerertheless,  thongh  we  cannot  bat  be 
struck  b;  the  admirable  reciprocal  adaptfttioa  between  the  stractun 
of  the  northern  animals  and  the  phyucal  condition  ia  which  thej 
live,  let  ns  not  mistake  these  adaptatioas  for  a  consequence  of  phyncil 
causes,  let  us  not  saj  tiiat  trouta  resemble  each  oUie;  so  muofa 
because  they  originated  under  oniform  condlldonB ;  let  ns  not  say 
they  have  uniform  h^ita  because  there  is  no  scope  for  dirersity ; 
let  us  not  say  they  spawn  during  winter,  and  rear  their  young  under 
anow  and  ice,  because  at  that  epoch  they  are  safer  from  the  attackl 
of  birds  of  prey ;  let  us  not  say  they  are  bo  intiuiately  connected 
with  the  physical  world,  because  physical  powers  ctJled  them  into 
existence ;  but  let  us  at  once  look  deeper ;  let  us  recognise  diat  tlu> 
oniformity  is  unparted  to  a  wonderfully  complicated  structure ;  the/ 
are  trouts  with  all  their  admirable  ainicture,  their  peculiar  back 
bones,  their  ornamented  skull,  their  powerinl  jaws,  th«r  movabls 
eyes,  with  their  thick,  fatty  skin  and  elegant  scales,  their  ramified 
fin-raya,  and  with  idl  that  harmoDious  compUcadon  of  stmctare  wluck 
eharacterisea  the  type  of  trouta,  bat  over  which  a  uniform  robe,  as  it 
were,  ia  spread  m  a  manner  not  unlike  an  ahnost  endless  series  of 
monotonous  variations  upon  one  brilliant  ur,  through  the  onifbrmi^ 
of  which  we  still  detect  the  same  melody,  however  disguised,  andar 
die  many  undulations  and  changes  of  which  it  is  capable. 


nSHBS  OV  LAXB  8UP1BI0B.  829 

That  troutB  are  not  more  influenced  by  phyacal  conditions  than 
other  animab,  is  ^>iMurent  bcm  the  £act  that  there  are  lakes  of  small 
extent  and  of  most  onifonn  features,  in  which  two  or  three  species 
of  trout  occur  together,  each  with  peculiar  habits ;  one  more  migra- 
iotjj  mnning  up  rirers  during  the  spawning  season,  etc.,  while  the 
other  win  nerer  enter  running  waters,  and  will  spawn  in  quiet  places 
near  the  shore ;  one  will  hunt  after  its  prey,  while  the  other  will  wait 
finr  it  in  ambuscade  ;  one  will  feed  upon  fish,  the  other  upon  insects. 
Here  we  haye  an  example  of  species  with  different  habits,  where 
there  would  scarcely  seem  to  be  room  for  diversity  in  the  physical 
oondition  in  wluch  they  liye ;  again  there  are  others  living  together 
in  immense  sheets  of  water,  where  there  would  seem  to  be  ample 
aeope  for  diversity,  among  which  we  observe  no  great  differences,  as 
k  the  case  between  the  Siscowet  and  the  lake  trout  in  the  great 
northern  lakes. 

If  these  iitcts,  statements  and  inductions  were  not  sufficient  to 
Mfctisfy  the  reader  of  the  correctness  of  my  views,  I  would  at  once 
lefor  to  another  material  fact,  furnished  us  by  the  family  of  Salmon: 
idsB,  namely,  the  existence  of  two  essential  modifications  of  the  true 
type  of  trouts,  occurring  everywhere  together  under  the  same  cir- 
oumstances,  showing  the  same  general  characters,  backbone,  skull, 
brain,  composition  of  the  mouth,  intestines,  gills,  &c.,  &c.,  but  dififor- 
ing  in  the  size  of  the  mouth,  and  in  the  almost  absolute  want  of 
teeth,  these  groups  being  that  of  the  whitefishes,  Coregoni,  and  that 
of  the  true  trouts,  Salmones. 

Now  I  ask,  where  is  there,  within  the  natural  geographical  limits  of 
distribution  of  Salmonidse,  a  discriminating  power  between  the  physi- 
cal elements  under  which  they  live,  which  could  have  introduced  those 
differences  ?  A  discriminating  power  which,  allotting  to  all,  cert^n 
eharacters,  should  have  modified  others  to  such  an  extent  as  to  pro- 
duce apparently  different  types  under  the  same  modification  of  the 
general  plan  of  structure.  Why  should  there  be,  at  the  same  time, 
under  the  same  circumstances,  under  the  same  geographical  distrib- 
tion,  whitefishes  with  the  habits  of  trout, — spawning  like  them  in  the 
fall,  growing  their  young  like  them  during  winter, — if  there  were  not 
an  infinitely  wise,  supreme  Power,  if  there  were  not  a  personal  God, 
who,  having  first  deugned,  created  the  universe,  and  modelled  our 
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Bcdar  aystem,  called  BDCoesaively,  at  differmt  epochs,  sudi  ft 
eziatence  under  the  different  oircomBtancaB  prenuling  otw  variooa 
parts  of  the  globe,  aa  woiUd  suit  beat  tlus  geneni  plan,  according  to 
which  man  was  at  last  to  be  i^aced  at  the  bead  of  creation  ?  Let  na 
remember  all  tbis,  aad  we  hare  a  voioe  atteriog  loader  and  loader 
the  cry  which  tbe  external  world  equally  procluma,  (hat  there  is  a 
Creator,  an  intelligent  and  wise  Creator,  an  omnipotent  Creator  oS  aB 
tliat  exists,  has  existed,  and  shall  exist. 

To  come  back  to  the  Salmonidse,  I  might  say,  lliat  whw  propeily 
■faidied,  there  is  not  a  species  in  natuie,  there  is  not  a  system  of 
orgaos  in  any  ^ren  species,  there  is  not  a  pecaliarity  in  the  detub 
of  each  of  these  systems,  which  does  not  lead  to  the  same  geneni 
results,  and  which  is  not,  on  that  account,  equaUy  worth  our  co» 
aideration. 

A  minute  distinction  between  species  is  again,  abore  all,  th* 
fituodatim  of  our  most  extensive  views  of  the  vhiis,  and  of  onr 
most  sublime  generalizations.  The  species  of  SalnKmidie  call  partia- 
olarly  our  attention  irom  ^e  minnteness  of  the  ohatactera  npoa 
-which  their  distinction  rests,  ^eir  number  in  the  north  of  tfaia 
eontinent  is  &r  greater  tiian  would  be  supposed,  from  the  mei* 
htvestigatioa  of  those  of  the  great  lakes }  but  I  shall,  for  ttie  present, 
limit  myself  to  these. 
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often  been  cited,  no  aatisfibctory  figure  of  it  has  yet  been  published. 
Having,  to  my  great  diaaj^intment,  been  unable  to  supply  this 
defieienoyy  I  will  not  undertake  to  ^ve  a  detailed  description  of  it. 
Those  of  my  readers  who  desire  to  know  it,  will  have  to  consult 
tbe  works  cited  in  the  synoncNny,  supplying  from  one  what  is  not 
fdnushedby  another.  In  order  to  completo  the  lustory  of  this  fish 
with  sncoess,  it  will  be  necessaiy  to  pve  a  figure  of  it  widi  all  the 
ezactoiss  of  modem  science. 

The  odor  varies  as  much  as  in  the  Salmo  Fario  of  Europe.  To 
one  of  the  varieties  Bafinesque  gave  the  name  of  S,  nigrtseenu. 
The  phymognomy  of  the  young  is  somewhat  different  from  that  of  the 
adult,  which  has  induced  Dr.  Dekay  to  make  a  separate  genus  of  it, 
which  he  calls  Bsuone.  At  that  epoch  the  body  is  barred  vertically 
with  black.  There  are  seven,  eight,  nine  and  even  ten  bauds,  which 
grow  wider  and  assume  the  form  of  circular  spots  the  more  the  fish 
gpcows.  The  teeth  are  all  minute  and  uniform,  in  these  young  speci- 
mens, and  have  misled  Dr.  Dekay  to  view  these  fishes  as  the  type 
of  a  distinct  genus.  We  have  procured  several  individuals  of  two 
and  tiuree  inches,  at  Black  Biver,  with  others  of  from  twelve  to 
fifteen  inches. 

Salmo  namatcush,  Penn. 

Salmo  btamaycush  Penn.  Arct.  Zool.  1792,  IT.,  139; — Introd.  p. 

cxli.  \—Riehardi,  Fn.  Bor.  Amer.  1886,  III.,  179,  PI.  79  and  PL 

86,  f.  1. — KirtL  Eep.  2j0dl.  Ohio,  p.  195  ;  and  Best  Joum.  N, 

H.,  1842,  IV.,  25,  PI.  8,  f.  2. 
Salmo  amethystus  Mitch,  Joum.  Acad.  N.  Sc.  Philad.  1818, 1., 

410.— Dekay,  N.  Y.  Fn.  1842,  p.  240,  PL  76,  f.  241.— AYorer 

Synops.  1846,  p.  198, 
Salar  namaycush  Cuv.  and  Vol.  H.  N.  Poiss.  XXL,  348,  1848. 

This  species  is  well  known  under  the  trivial  name  of  ^'  Tyrant  of 
the  lakes,"  because  of  its  size  and  voracity,  and  is  much  e&teenied 
for  food  in  the  countries  which  it  inhabits.  As  it  has  been  well  known 
for  a  yery  long  time,  I  will  not  repeat  what  has  been  ssud  by  my  pre- 
decessors, but  shall  limit  myself  to  citing  a  few  observations  which  I 
have  been  able  to  make  on  the  limg  animal.    The  general  color 
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Tsries  with  the  ground  od  vhioh  it  is  eanght.  Thorn  fiynnd  oa  a 
muddy  bottom  aro  generally  grayish,  while  those  &om  a  gtavvlly  bot 
torn  are  of  a  reddish  oolor,  wiUi  much  brighter  fina.  The  amethystiiie 
color  doeg  not  show  itself  distinctly  while  the  fish  is  awimnuiig,  w 
when  first  caught,  but  only  after  being  taken  &om  the  water,  whan 
the  miioos  on  the  surface  begins  to  dry.  The  sexes  differ  in  shape, 
the  male  having  a  more  pcnnted  head  than  the  female,  although  tiie 
jaws  are  of  equal  lengUi.  The  dentition,  though  somewhat  atnmger 
tboD  in  the  S.  Siaeowet,  presents  generally  the  same  diapotdtioa.  Tba 
Tomer  especially  has  the  same  strucbire  ;  there  is  a  row  of  teeth  oo 
ibs  hinder  and  rounded  margin  of  the  cherron,  with  a  middle  row  on 
the  body  of  tfie  bone  itself.  According  to  Dr.  Biohanlsoo,  thwe 
should  be  hero  a  double  row  of  teeth.  Probably  in  growing,  they  are 
thrown  out  alternately  and  obliquely,  and  thus  cause  the  row  to 
appear  double.  I  should  not  know  how  to  explain  otherwise  tUi 
divergence,  unless  tiie  disposition  of  the  teeth  upon  this  bone  be  snl^ 
ject  to  great  variationa,  which  seems  not  to  be  probable.  Tba 
description  of  Dr.  Dekay  is  very  obscaro  in  relation  to  the  teetii  of 
this  species.  He  speaks  of  a  double  row  of  teeth  on  the  vomer  and 
the  palatines,  which  is  an  error,  especially  with  regard  to  the  latter. 
When  he  says  that  they  are  in  two  teriei  along  the  UMali,  of  wfadi 
(he  outer  it  tmaller  mid  more  numerous,  he  evidently  speaks  of  the 
palatines  and  upper  maxillary  together ;  therefore,  if  the  apper  max- 
illary and  the  {Ntlatines  constitate  in  his  view  a  single  group  (U)'*'*) 
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tbe  paet  oenimrj,  under  the  name  ef  S.  nam^euihy  which  most  be 
preseryed  in  spte  of  ihe  more  enphomooB  name  which  Dr.  Mitchill 
ffkYe  to  it  twentj-fiye  years  later,  eren  if  the  character  to  which  thia 
latter  makee  aUnaion  were  constant  during  the  whole  life  of  the 
fish. 

Our  specimens  have  been  ooDected  all  along  the  northern  shores. 

Salmo  Sisoowbt,  Agass. 
H.  I.,  fig.  8. 

Al<mg  with  the  two  species  of  salmons  above  mentioned,  Lake 
Superior  furnishes  a  third,  which  has  not  yet  been  described. 
The  inhabitants  of  the  region  dengnate  it  under  the  name  of  /Stt- 
eowetj  a  name  which  I  have  thought  should  be  preserved  in  scientific 
nomenclature.  Its  general  form  is  stout,  broad  and  thick,  more  so 
tium  any  species  of  salmon  except  the  S.  Trutta  of  Central  Europe. 
The  height  of  the  body  vertically,  at  the  anterior  ray  of  the  dorsal, 
18  equal  to  one-fifth  of  the  whole  length.  It  descends  very  insensibly 
towards  the  head,  somewhat  more  abruptly  towards  the  posterior 
region ;  but  as  far  as  the  anterior  margin  of  the  anal  it  mainfA^ng  itself 
in  proportions  which  give  to  the  whole  of  the  body  a  cylindrical 
appearance.  A  considerable  inflexion  runs  along  the  insertion  of  the 
anal,  and  beneath  the  tail,  whose  height  exceeds  one-third  the 
greatest  hei^t  of  the  body.  The  pedicle  of  the  tail  is  dilated  and 
subquadrangular. 

The  head  forms  one-fourth  of  the  whole  length,  exclusive  of  the 
lobes  of  the  caudal.  The  firontal  line,  at  first  a  little  inclined, 
appeals  broken  by  a  slight  depression  at  the  top  of  the  posterior 
margin  of  the  orbit ;  thence  it  descends  somewhat  rapidly  on  the 
snout,  which  is  obtuse  and  rounded,  and  forms  tiie  principal  character 
of  ttiis  species. 

The  lower  and  upper  maallaries,  the  intermaxillaries  and  each 
of  the  palatines  have  a  row  of  conical  and  acute  teeth.  The  largest 
are  on  the  lower  maxillaries  and  en  the  intermaxillaries ;  they  are 
very  slightly  curved  inwards  at  their  summit.  The  teeth  of  the 
palatines  nrast  be  enumerated  next  in  the  order  of  their  relative 
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rise,  those  of  the  upper  maxillftriea  being  ihe  nnalleBt  ud  die  most 
ourred.  The  teeth  of  the  vomer  are  of  medium  bik,  between  tbooe 
JQst  mentioned,  and  Bomewh&t  more  ourred  at  their  snmmit;' there 
IB  a  row  oS  them  on  the  hinder  Bemioircular  margin  of  the  dtevron, 
then  another  row  on  the  middle  part  of  the  body  of  this  bone.  On 
Uie  tongue  the  teeth  are  disposed  in  a  pair  of  lateral  rows ;  they  are 
as  largo  as  on  the  palatines,  and  are  the  most  curyed  of  aU. 

The  Biuall  ossicles  dispoeed  in  rows  along  the  infier  mar^n  of  Die 
branchial,  arches  are  sUghtly  convex  within,  and  finely  deoticalate 
on  the  outer  margin  of  the  curve.  On  the  hinder  margin  of  the 
lingua]  hone,  at  the  symphyris  of  the  tiiree  first  branchial  arches, 
tfaere  is  a  small,  narrow  and  elongated  shield  with  cardie  teeft. 
A  similar,  but  ttiangular  shield  is  contiguoas  to  the  lower  pharyn- 
geal, finally,  a  third  shield  is  applied  to  the  side  of  the  npper 
pharyngeal. 

The  eyes  are  drcul&r  and  of  medinm  size.  Their  diameter  is  ooih 
tiuned  six  and  a  half  times  in  the  length  of  the  head,  abont  one 
diameter  and  a  half  from  the  end  of  tbe  snout  to  the  anterior  margm 
oS  the  orbit,  and  fbur  diameters  from  the  posterior  margin.  Ilu 
suborbital  is  composed  of  five  peces,  which  form  an  nninteirapted 
chun  from  the  margin  of  the  skall  to  the  front  of  the  nostrils,  lite 
first  is  subtiiangular,  the  summit  of  the  triangle  being  tamed  towards 
the  side  of  the  oye.     The  form   of  the   second  is 
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The  opereukur  tppftralus  differs  considerably  from  that  of  S.  no- 
mayemh;  in  the  fresh  ccmdition  it  is  covered  with  a  thick  skin 
which  hides  the  oatlines  of  its  bones.  The  preoperonlum  is  long,iof 
the  form  of  a  very  opened  crescent,  placed  abnost  vertically ;  its 
posterior  margm  is  attenuate  and  entire ;  its  lower  branch  is  more 
extended  than  the  upper.  The  operculum  of  greater  height  than 
breadth,  is  large  and  notched  at  the  summit,  but  without  prominent 
processes  on  the  rest  of  its  circumference,  which  is  irregularly  circu- 
lar ;  the  posterior  middle  part,  however,  has  a  tendency  to  make  a 
projection ;  the  lower  margin  is  denticulate.  The  suboperculum  is 
one-third  smaller  than  the  operculum,  irregularly  elliptical,  pointed 
at  tiie  summit,  with  an  ascending  ridge  in  the  form  of  a  fish-hook 
at  its  articulation.  Finally,  the  interoperculum  has  the  form  of  a 
long  square,  curved  on  the  posterior  side ;  its  height  is  contained 
twice  in  its  length. 

The  branchiostegal  rays  are  thirteen  in  number,  their  length 
diminishing  very  gradually  from  the  opercular  apparatus  beneath  the 
Aroat,  where  the  last  is  only  one-third  smaller  tiian  the  first.  This 
latter  can  scarcely  be  distinguished  fit)m  the  interoperculum,  so  thin 
and  dilated  is  it ;  it  is  only  a  little  more  narrow,  and  we  remark 
liiat  it  has  a  tendency  to  bend  itself.  The  curve  is  stronger  on  the 
four  following,  which  are  still  very  dilated  compared  to  the  eight 
remaining,  which  are  not  larger  than  ordinary  rays,  and  flattened, 
witii  a  more  marked  elbow  on  tiieir  extremity  of  insertion,  which, 
moreover,  is  curved  inwards. 

The  fins  on  the  whole  are  strong  and  proportioned  to  the  body 
which  they  have  to  support  and  to  move.  The  dorsal,  which  is  larger 
than  in  the  S.  namaycushj  is  higher  than  it  is  long,  and  occupies 
exactiy  the  middle  of  the  back ;  its  margins  are  straight.  The 
adipose,  opposite  to  the  posterior  margin  of  the  anal,  is  narrow,  lan- 
eeolate,  with  an  elliptical  summit  turned  backwards.  The  caudal  is 
ample  and  slightiy  furcate,  much  less  furcated  than  in  S.  namaycmh. 
The  anal  is  as  high  as  the  dorsal,  but  not  as  long  as  this  latter, 
though  its  rays  are  more  numerous ;  they  are  there  very  dense,  and 
the  three  first  are  shorter  than  the  fourth ;  its  terminal  margin  is 
•tnught.  The  ventals  are  inserted  beneath  the  dorsal,  vertically, 
under  the  seventh  ray ;  they  do  not  reach  the  anus  behind ;  their 
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outer  oircnmfarenee  b  othI.  In  Seima  namm/ciak  the  TCntrab  are 
&r  more  backwards  than  in  S.  Sucovet.  The  pectorals  are  veiy 
long,  yet  edll  they  leave  a  oertun  distance  between  th^  exbvmitjr 
and  the  commenoement  of  the  dorul. 

Br.  13 ;  D.  12 ;  A.  12-14 ;  0.  6, 1.,  9,  8, 1.,  5,  V.  9 ;   P.  14. 

The  scales,  generally  small,  are  a  little  lai^r  on  the  lower  re^on 
ef  the  body  belund  Uie  ventnls.  Their  general  form  is  elliptical, 
their  greatest  diameter  in  the  direction  of  the  length  of  the  fish ; 
their  smallest  diameter  measnres  oae-«ghth  of  an  inch  on  specimena 
of  two  feet  in  length.  Those  of  the  lateral  line  are  proportionallj 
more  narrow,  and  perforated  with  a  large  oanal,  whioh  lenders  this 
line  very  cons^cnons.  It  follows  the  middle  of  the  body  upon  the 
oandal  region  and  tises  gradually  in  advancing  towards  the  head,  w 
that  in  the  anterior  re^on  it  approaches  mach  more  to  the  back  than 
to  the  belly. 

The  ct^or  varies  according  to  the  feeding  gromid  on  which  it  il 
caught,  and  ia  brighter  during  &e  breeding  season,  as  is  gener- 
ally the  case  among  all  species  of  this  family.  The  joong  have 
transverse  b&ra,  whioh  disappear  with  their  growth,  like  those  of 
other  species  of  salmon. 

This  also  is  a  fish  of  high  and  rich  flavor,  but  so  &t  as  to  be  almort 
nnfit  for  food,  the  greater  part  of  it  melting  down,  as  it  were,  in  the 
process  of  cooking.  Tins  renders  its  preservation  in  alcohol  very 
difliijult,  if  ]iiit  iiii|itiw.ib1e.     All  tJic  specimens  which  I  broii;;ht  from 
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until  we  posseas  oripnal  speoimens,  is  the  onlj  means  of  preserving 
their  nomenclature  intelligible. 

The  reforms  we  have  {uroposed  to  mtrodace  among  the  species 
described  below,  are  of  a  nature  to  excite  the  attention  of  the  natur- 
alists of  this  continent,  and  to  induce  those  who  may  find  them- 
selyes  in  farorable  circumstances  to  observe  minutely,  and  to 
odiect  materials  winch  may  some  day  serve  as  the  basis  for  a  special 
work  on  the  genus. 

The  CoreganuB  dupeifarmU  was  described  fof  the  first  time  by 
two  authors  simultaneously,  who  have  each  given  it  a  particular 
name.  The  question  of  priority  might  be  contested ;  and  what 
shows  that  subsequent  authors  disagreed  on  this  point  is,  that  some 
adopted  the  name  given  by  Lesueur,  others  that  of  Mitchill.  Natur- 
alists have  now  agreed  to  adopt  the  name  elupe^formisj  it  having 
the  priority  of  a  few  weeks,  and  being  also  the  more  appropriate  to 
this  species;  and  the  figure  of  the  Fauna  of  New  York,  thou^ 
leaving  still  much  to  be  desired,  is  however  sufficient  to  distinguish  it 
in  the  present  state  of  science.  In  the  same  year.  Dr.  Kirtiand  pub- 
fished  another  figure,  which  appeared  in  the  Journal  of  the  Natural 
History  Society  of  Boston,  IV.,  PI.  9,  f.  1.  It  being  much  inferior 
to  that  of  Dr.  Dekay,  I  have  omitted  it  in  the  synonymy ;  it  seems 
really  to  me  in  contradiction  with  the  other  quotations.  I  have  cited 
the  description,  because  it  is  literally  copied  firom  Lesueur.  I  should 
not  be  surprised  however,  if  the  specimens  which  Dr.  Kirtiand  has 
had  under  his  eye  belonged  to  another  species,  though  it  is  impossi- 
ble to  decide  this  by  means  of  the  figure.  Itichardson  also  repro- 
duced the  original  description  of  Lesueur,  not  having  seen  the 
species  himself. 

In  truth,  the  history  of  this  species  has  remained  almost  what  it 
was  in  1818.  Dr.  Dekay,  who  has  revised  the  species  in  nature, 
does  not  complete  its  description,  limiting  hioiself  to  a  mention  of 
the  most  prominent  traits.  Finally,  M.'. Valenciennes  himself  is  still 
more  brief.  I  believe,  moreover,  that  he  is  nustaken  when  he  con- 
ffiders  O.  liieidus  lUch.  as  identical  with  (7.  clupeifarmis.  It  would 
rather  be  with  C.  atbuB  Lesu.  that  it  ought  to  be  compared,  and  to 
which  it  is  nearly  related ;  but  the  position  o    the  eye,  a  smaller 


ttontb,  UrgBt  mBaaOsna,  and  a  diffisrest  oonfbmutioo  of  tfifl  opar 
cnliyr  appamtufi,  distingaiab  it  snfficienQj. 

All  aatiion,  after  Leanenr,  have  been  mistaken  in  the  C  oftw ; 
Has  would  not  be  saiprising  had  they  nothing  to  giude  them  bat  the 
Bhort  description  of  this  aathor ;  but  the  figore  vhioh  aootHnpanies  it 
leares  no  doabt  abont  hit  speoiea,  and  the  most  saper&dal  inapeotim 
nngfat  snffiee  to  pre  at  least  an  api»oximate  idea  of  ik  In  the 
present  state  of  the  science  I  agree  that  ire  maj  oonfinmd  our  C. 
ti^ndmimia  and  0,  latwr  in  their  foil-grown  oondilioa ;  bat  where 
tlie  qnestioB  is  between  so  different  species  as  O.  aUntt  Leso.,  and 
tiiose  (fi>r  we  shall  see  that  there  are  eeTeral)  which  authors  hare 
deagnated  under  tite  same  name  after  Lesneor,  we  maj  vaj 
natorally  aak  oarselves,  whether  the  informaticm  ^ren  by  them  hm 
been  drawn  from  original  sources,  or  has,  perhaps,  been  pobliahad 
under  the  belief  that  the  fishes  commonly  dedgnated  onder  the 
name  of  white-fishet,  must  all  belong  to  the  same  species. 

There  are  two  gronps  of  Coregoni ;  one  having  the  lower  jaw 
longer  than  the  upper,  the  other  having  a  squarely  tnnoated  snoot, 
and  the  upper  jaw  overiapfdng  the  lower.  C.  aSnu  Lesa.  belongs  to 
the  first  of  these  groups,  whilst  the  CoregtHii  described  under  the 
same  name  by  subeequent  authors,  belong  to  the  second  group.  Let 
na  now  review  these  latter,  having  no  longer  to  compare  them  with 
the  species  of  Lesueur. 

Dr.  Richardson  has  described  and  figured  under  the  name  of  0. 
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know  to  irlueb  of  fliem  to  refer  it.  I  skonld  not  l>e  sorpriaed  to  find 
it  the  type  of  %  particular  speoieB.  The  details  of  the  head  not  bemg 
nunatel J  ^Ten  in  the  figure,  do  not  allow  ns  to  make  a  direct  com- 
pariaon  <^  them. 

The  presence  of  small  teeth  on  Ihe  surface  of  Ihe  tongne  is  an 
ahnoat  mliYersal  clutfacter  in  Coregonns,  thoo^  it  is  more  evident  in 
Ike  qpeoiea  in  which  the  lower  jaw  is  longer;  this  would  be  anotbir 
dbaraoter  of  this  group,  which  would  aUow  ns  to  associate  with  it  (7. 
JLabradarieu$  and  Harengus^  which  M.  Valenciennes  was  disposed 
to  discard  from  it.  In  the  species  with  a  koncated  snout,  ud  a 
longer  lower  jaw,  we  remark  that  the  interma&llaries  have  a  row  of 
.teedi.  These  differences  seem  to  me  of  sufficient  value  to  justify 
Ike  fixrmation  of  two  distinct  genera  for  these  fishes.  I  would  pro- 
pose to  preserve  the  name  of  Caregtmus  for  those  species  in  which 
the  snout  is  prombent,  as  it  was  primitively  established  with  refer- 
ence to  such  species  in  Europe.  The  name  of  Argyro%omu%  might 
be  applied  to  the  other  species,  with  a  truncated  snout  and  a  promi- 
aent  lower  jaw. 

The  species  of  this  continent  may  be  grouped  as  follows  :* 


f< 


Coregoniis  clupeiformis  DeKay. 
*  albus  Lesu. 

lacidas  Richards. 
«  Talfibee  JRidk. 
^Harengus  Rich, 

Labradoricns  Rich. 


u 


li 


CcregonuSy  proper. 
*  Coregonus  sapidbsimus  AgcM* 

*  latior  Agcus. 
albus  Rich, 
aHhis  KirtL 
Otsego  Dekay. 

*  quadrilatertUis  RieL 


u 


Coregonus  clupeiformis,  Dekay. 

Salho  clupeiformis  Mtch.  Amer.  Month.  Mag.  1818,  n.,  821. 

(  WMU-fidi  of  the  lakes.) 
CdUBGOKUs  CLUPEIFORMIS  DeKay  N.  T.  Fna.  1842,  p.  248  PI., 

60,  f.  198,  (common  Shad  Salmon.}— Oiw.  et  Val.  H.  N.  Poiss. 

1848,  XXI.,  528,  (excl.  syn.) 


•  Tks  msmm  ia  AyKMindioate  ipaoiM,to  te  rarlMcL  About  C.  Lahradoric%is  m  tn 
left  in  doubt  as  to  its  potition.  We  haye  collected  specimens  of  seven  species  in  Lake 
flopsict,  vkkli  «M  aiMlMd  km  ivith  aa  attsriA  (•). 
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CoBBQomia  Artedi  Letu.  Jooni.  Ac.  K.  80.  Tlulid.  1818, 1.,  281, 
(^Barring  S<Umm,')~-RuAard:  Fn.  Bor.  Am.  1886,  III.,  20S.— 
Klrtl.  Bost.  Joorn.,  N.  H.,  1842,  IV.,  281.— «SICorw  8jiwi«. 

1846,  p.  199. 

FoBBeBBi&g  only  a  female  individtud  of  tluB  speoM,  oar  desoriplioa 
BRiat  not  be  conudered  as  absolate,  and  applic^le  to  the  malea  aad 
yoiing,  for  their  form  and  general  outlinea.  Dr.  Debaj  baa  already 
made  the  obserration  that  the  males  are  more  elongated  than  ths 
femBlea,  and  that,  beadee,  the  latter  are  dewier  and  mort  eomprened; 
which  is  genemlty  ike  case  in  the  Salmonidse. 

The  general  form  is  regular,  spindle-like,  neither  thick  and  shovt, 
nor  slender.  The  ndes  are  mnch  compressed ;  the  line  ci  the  baiA 
is  nearly  straight,  somewhat  sloping  on  the  nape  and  the  head  ai 
likewise  on  the  region  of  the  adipose  fin,  and  raised  on  the  candaL 
The  curve  of  the  belly  is  nnifonn  from  the  lower  face  of  the  head  to 
the  termination  of  the  anal ;  the  lower  side  of  the  tul  is  straight  or 
slightly  concave.  The  greatest  height  of  the  body,  taken  before  dw 
dorsal,  is  contuned  five  times  in  the  whole  length,  including  most  of 
the  caudal  fin.  The  thickness  b  less  than  half  of  the  hetghL  It  'a 
about  the  same  on  the  whole  abdominal  region  and  the  thorvx,  dinmh 
ishing  gradually  towards  the  tail. 

The  head  is  small,  compressed  like  the  sides,  flattened  above, 
rounded  below,  pointed  before.  Its  length  eqqals  the  hei^t  of  &t 
body,  that  ia  to  Bay,  it  forma  one-fiftli  of  the  length.     The  e 
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mtrgbs ;  fheir  poetarior  extremitj  xiot  attaining  a  rertical  line  which 
would  descend  throa|^  the  centre  of  the  isyeball.  The  mandibles, 
situated  on  the  inner  margjin  of  the  mazillaries,  are  small  and  narrow, 
with  an  undulated  outline  terminated  above  by  a  slender  and  acute 
process.    The  suborbitaries  cover  two-thirds  of  the  &ce. 

The  preoperculum  is  concave  on  the  middle  of  its  ascending 
Inranch;  its  posterior  angle  is  rounded,  and  extended  to  the  lower 
margin  of  the  face,  and,  conjoindy  with  the  lower  branch,  nearly 
covers  entirely  the  prolongation  <^  the  interoperculum  towards  the 
lower  maxillary.  The  part  of  the  interopercidum  which  remains  un- 
covered, is  triangular ;  the  upper  angle  rises  before  the  operculum. 
This  latter  b  higher  than  it  is  broad  above,  straight  or  slightly  coih 
eaiva,- rounded  behind,  oblique  and  straight  on  the  suboperculum, 
which  is  the  most  regular  of  the  bones  of  this  apparatus,  being  arched 
on  its  lower  edge,  and  somewhat  more  narrow  behind  than  before. 

The  branchial  fissures  continue  beneath  the  head,  the  branchioste- 
gal  membrane  of  the  right  side  unites  to  that  of  the  left  on  the  re^on 
of  the  isthmus,  where  they  are  contiguous,  the  first  jointed  beneath 
the  second.  The  branchiostegal  rays,  eight  in  number,  are  very 
elose,  flattened,  and  almost  straight. 

The  scales  are  proportionally  large,  of  subcircular  form,  the  inner 
margin  irregular  and  angular.  The  largest  occupy  the  middle  of 
Am  trunk  and  the  abdominal  re^on,  where  they  measure  more  than 
a  quarter  of  an  inch  ;  they  diminish  towards  the  thoracic  arch,  the 
back  and  the  tidl,  where  they  are  smallest.  On  the  middle  line  of 
the  belly  their  form  is  much  elongated  and  ellipticaL  Their  termi- 
nation  is  very  remarkable  on  the  basis  of  the  caudal,  resembling 
somewhat  the  fork  of  this  fin  by  the  concave  Ime  they  form.  The 
lateral  line  is  near  the  middle,  rather  near  to  the  back,  and  is  slightly 
infleoted  on  the  abdomen  by  a  very  protracted  curve. 

The  dorsal  fin,  situated  on  the  middle  of  the  back,  is  much  higher 
than  it  is  long,  and  its  mar^ns  are  straight ;  its  first  ray  is  short 
and  simple ;  the  second  does  not  reach  beyond  two-thirds  of  the 
height ;  it  is  articulated,  but  not  bifurcated.  The  adipose  fin  is  long 
and  narrow.  The  anal,  longer  and  less  high  than  the  dorsal,  is  coih 
oave  on  its  terminal  margui ;  it  somewhat  exceeds  the  adipose  fin 
baokwards ;  its  heii^t  somewhat  exceeds  its  length.    The  caudal  is 
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deeply  fiircKted  ;  its  lobes  an  ptuntod.  The  TentniLi  are  IsTge,  bt- 
■ngalar,  regal&r,  the  outer  mar^  somewhat  l(mger  than  the  inner; 
their  extremity  is  not  an  inch  from  the  antu ;  thej  ve  inserted  on 
the  lower  bee  of  the  body,  and  very  near  each  other ;  their  ban 
of  insertion  is  ronnded ;  the  cutaneoos  prtdongation  of  th^  npper 
margin  is  much  elongated.    The  pectorals  are  elongated  and  pointed. 

Br.  8  ;  D.  1, 11 ;  A.  n,  18  ;  C.  T,  I,  10,  9,  I,  7  ;  V.  1, 11 ; 
P.  16. 

This  speines  is  from  Ihe  Ro ;  but  oeonrs  ererywhero  along  tiw 
Dorthem  shores. 

COREQOITDB  ALBtIS,  LetU. 


CoBEooirns  albvb  Lent.  Jonm.  Acad.  IT.  Be.  Flulad.  1818,  L,  SSI 
(figured.) 

The  general  form  is  elegantly  elongated,  lanceolate,  with  reiy  reg- 
oUr  outlines.  The  ourre  of  the  baok  is  similar  to  that  of  the  belly, 
except  that  the  space  on  the  back,  which  extends  from  the  nape  of 
the  neck  to  the  dorsid,  is  more  arched,  whilst,  m  the  belly,  it  is  most 
arched  between  the  ventrals  and  the  anal.  Howerer,  in  yoong 
individuals  from  five  to  eight  inches  long,  these  two  lines  present  the 
greatest  umformity.  The  body  is  regularly  compressed ;  the  greatest 
height  before  the  dorsal  ia  contained  four  times  and  a  half  in  the 
Icnijth.  ri;ckoned  from  tiio  f  ii  J  ol"  Hie  siiuiit  Ui  tin:  oml  of  the  scales  on 
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of  ihe  orbit  Tbe  moatih  is  large  m  compariaoii  to  the  oilier  speoieB ; 
when  open,  its  form  k  that  of  a  quadrangular  tunnel,  measuring 
aaren-e^ttis  of  an  inch  vertically,  and  one  ud  three^igfaths  inches 
tvansTerselj :  it  oontains  no  teeth.  But  on  the  other  hand,  there  are 
two  roirs  of  rudimentary  teeth  on  the  -tongue ;  in  order  to  see  them 
Ae  meoibrsne  of  the  surfi^e  must  be  removed.  The  tongue  itself  is 
nanow  and  pointed.  The  lower  jaw  is  longer  than  the  upper ;  its 
extremity  is  rounded  and  slightly  ndsed.  The  intermaxillaries  are 
small ;  ilie  mazillaries  oblong  and  elongated,  attaining,  with  &eir  pos- 
teriiHr  extremity,  the  anterior  mar^n  of  the  eyeball.  The  labials  are 
one  half  smaller,  and  of  the  same  form,  having  a  small  point  at  their 
anterior  extremity. 

The  outer  circumference  of  the  opercular  apparatus  is  rounded  and. 
aemioiroular,  and  scarcely  shows  a  tendency  to  undulate  in  the  mar^ 
of  th»  Bubopereulum.  The  operculum  would  be  triangular  were 
it  not  fixr  the  curve  of  its  upper  and  hinder  mar^n  ;  the  lower  nuu> 
gm,  contiguous  to  the  suboperculum,  19  very  oblique.  The  interoper- 
eolum  attains  the  lower  angle  of  the  operculum ;  its  hinder  angle 
is  roanded,  subtriangular ;  its  anterior  branch  is  completely  covered 
bj  tho  preoperculum,  which  is  very  wide  at  its  an^e. 

The  branchiostegal  apparatus  is  little  developed,  and  arranged  as 
in  O.  dupeifwmU.  There  are  seven  very  close,  short,  and  flat- 
tened rays. 

The  scales  are  proportionally  hurge,  eanly  falling  off  in  individuals 
fifteen  inches  long ;  tiie  largest  are  those  covering  ihe  sides  near  the 
hleral  line,  which  measure  six-eighths  of  an  inch  in  the  longitudinal 
direction,  and  somewhat  more  than  four  in  the  transverse.  On  the 
abdomen  the  proportions  change ;  they  are  somewhat  higher  than  long, 
attd  are  sennbly  oblong  with  their  greatest  diameter  oblique.  Beneath 
die  belly  they  are,  as  usual,  much  el(mgated.  The  lateral  line  is  near 
Ae  middle  of  the  body,  somewhat  nearer  to  the  back  than  to  the  belly : 
ai  its  orif^  it  rises  above  the  operculum ;  it  is  straight  along  the  tail. 
Hie  tonmnation  of  the  scales  oil  the  caudal  presents  the  same  pecu- 
Hirifty  as  in  (7.  dupeiformis. 

The  4onal  is  on  the  middle  of  Ihe  back,  its  height  somewhat  ex- 
oaeding  its  length,  ud  its  upper  margin  straight.  The  adipose  fin 
is  cUong,Mid  dongpited,  exacfly  opposite  to  the  hinder  mar^  of  the 
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iDsl.  The  anal  iiself  is  mtioli  longer  than  U^,  and  the  duprapocliaa, 
betveec  the  anterior  and  the  posterior  mar^  ia  greater  than  m  die 
dorsal ;  the  outer  margin  ia  concare.  The  caodol  is  furcated ;  iti 
lobes  are  pointed.  The  ventrals  are  very  near  each  otlier,  and 
diaped  as  in  <7.  t^pe^vrmit,  and  die  cutaneous  prolongation  of 
their  npper  m&r^  is  long  uid  triaogolar.  The  pectorals,  Utti* 
longer  than  the  rentrais,  are  oblong  and  leas  pointed  than  in  O.  ei»- 

Br.7;  D.ILIO;  A.ILll;  C.  8,  L  9,  9,1.  7;  V.  11;  P.  17. 

Lesneor  did  not  pye  the  dimensions  of  his  fish :  those  which  I 
have  procured  do  not  exceed  fifteen  and  a  half  inofaea,  tiioogh  I  han 
Men  a  numerous  series  of  them.  I  do  not  know  whether  they 
attain  a  larger  an. 

^DuB  spedes  is  ctnnmon  about  the  Pio ;  bat  I  hare  also  secnrei 
spedmens  from  ruious  loc^ties  along  the  northern  shores  (^  tht 
lak*. 

CosBGOKus  BAFiDiBsmua,  Agass. 

CoasGOinTS  ALBrs  Thompi- 17.  H.  Verm.  1642, 1.,  148,  (woodHnt) 
C  WMte-fith  or  Lake  sAoi.) 

We  take  as  the  type  of  this  species  the  description  and  the  figure  of 
Mr.  Thompson,  which  though  much  reduced,  gives  a  clear  idea  oS  iL 

We  hiive  riijviial  iudiiuliiald  twciity-tivo    inclies  in  Ieii;^tli,  the  sij;e 
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hoght  of  the  tnmk  eorrespondB  to  a  yertical  Hne  along  the  middle  of 
the  space  between  the  pectorab  and  the  ventrals ;  it  is  contuned 
•boat  three  times  in  the  length,  ezolnsive  of  the  caudal.  The 
iliieknefls  at  the  middle  of  the  tronk  correspcmds  to  the  height  as  one 
to  two ;  it  is  somewhat  less  anteriorly,  and  diminishes  gradoallj 
towards  the  caudal  region.  The  head  is  proportionallj  small,  com- 
pressed laterally,  pomted.  Its  upper  sur&ce  slopes  as  much  as  the 
lower  rises,  so  that  in  adult  individuals  it  appears  disproportioned  to 
the  deyelopment  of  the  trunk,  of  which  it  forms  only  a  very  small  pro- 
portioiL  Its  length,  however,  is  one-fifth  of  the  whole  length,  the 
oaudal  included.  The  middle  surfiuse  of  the  skull  on  the  suture  of 
the  firontals,  is  slightly  conical,  and  causes  the  two  halves  of  the  skull 
to  appear  inclined  towards  the  eyes.  These  latter  are  large  and 
■obeiroQlar ;  the  hinder  mar^n  of  Iheir  orbit  is  at  an  equal  distance 
between  the  end  of  the  snout  and  the  free  margin  of  the  operculum. 
The  suborbital  bones  cover  the  whole  space  between  the  orbit  uid 
ihe  upper  re^n  of  the  operculum,  but  leave  bare  the  lower  half  of 
the  cheeks ;  they  form  a  continuous  series  below  the  eyes  as  far  as 
tlie  snout,  where  this  latter  elongates  itself  over  the  labials,  which  it 
lecttves  beneath  its  lower  margin.  The  nostrils  are  somewhat 
nearer  to  the  orbit  than  to  the  extremity  of  the  snout.  This  latter  is 
eat  obliquely,  and  slopes  over  the  lower  jaw,  which  shuts  within  the 
intermanllaries.  The  mouth  is  moderate.  The  intermaxillaries  are 
sbmD,  and  occupy  only  the  extremity  of  Ihe  rostrum ;  they  have  a 
vow  of  Tory  smiJl  teeth,  flexible  Uke  bristies.  The  labials  are  very 
short,  thin,  elongated,  and  attain  the  anterior  margin  of  the  orbit ; 
fliej  have  on  tiieir  termination  a  small  shield,  which  is  bony,  pearl- 
Bke  and  included  in  the  skin.  The  lower  jaw  seems  to  be  unprovided 
with  teeth,  at  least  we  cannot  observe  any  either  with  the  magnifying 
^aas  or  with  the  touch.  The  branches  of  the  lower  maxillaries  dilate 
in  the  form  of  a  very  thin  blade,  which  in  the  state  of  rest  shuts 
itself  up  under  the  suborbital  bones.  At  the  anterior  margin  of  this 
Uade  we  remark  a  cutaneous  expansion,  a  kind  of  lip,  which  is  at. 
tnehed  to  the  postorior  and  terminal  mar^  of  tiie  labials,  and  forms 
ikos  the  angle  of  the  mouth.  The  tongue  is  short  and  broad,  free 
only  on  its  anterior  and  lateral  outline ;  its  surface,  though  seeming 
to  be  snoothi  has  some  irregular  rows  of  small  asperities,  which  are 
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Bometimes  perceived  onlj  after  removiag  the  famsting  i 
The  operculum  a  subttUDgolar  and  Urge,  when  ws  consider  tint  Ae 
upper  and  hinder  margins  pass  from  one  to  the  other  bj  a  corre ; 
the  lower  margin  is  straight  and  oblique,  and  as  long  as  tlie  anterior 
mar^  is  lugh.  The  saboperculnm  ia  arched  m  its  whole  drcmih 
fereace,  and  makes  a  prcijecticai  beyond  the  operoDlnm.  Iht 
interoperctilom,  abnoat  comj^etoly  corered  bj  the  pTeopsreuluoif 
presents  eztemallj  only  a  small  triangular  aur&ee,  and  a  amall  nar 
row  band  below  the  lower  branch  of  the  preoperealam ;  though  in 
reality,  tlus  boneisaalongaa  the  Buboperoulom,  but  leas  broad,  hanng 
the  form  of  a  very  aeote  trian^e,  of  which  the  ionmiit  would  bo  m 
the  anterior  aide. 

The  brancfaiiJ  opemn^  are  very  ample,  and  jcnn  each  other  at  At 
lower  surface  of  the  head.  The  branchioategal  membrane,  whose  offiea 
it  ia  to  shut  this  fissure  conjtnntly  with  the  ppercular  appazatoa,  il 
proportionally  litUe  developed ;  it  contains  commonly  nine,  aoma- 
times  ten  very  crowded,  Battened  and  almost  straight  rays. 

The  Bcalea  are  of  middle  nze  in  proportion  to  that  of  the  fish.  TiiB 
largest  are  situated  beneath  the  belly,  the  amalleat  onder  the  throat, 
the  thoracic  belt  and  the  caudal  re^on.  Those  of  the  lateral  Ima 
are  somewhat  smaller  than  those  of  the  adjacent  rows.  Their  form 
is  generally  subcircular  or  irregnlarly  quadrangular,  but  tiieir  rerli- 
oal  diameter  baa  a  slight  tendency  to  surpass  the  lon^tndiual  diam» 
ter.  Tills  peculiarity  is  especially  striking  on  the  abdominal  regkm, 
where  really  the  acalos  are  oblong  and  of  a  height  senaiblj  greater 
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rfmple  but  artieiilatod,  and  afanost  as  long  as  the  folkming ;  being 
Mgher  than  it  is  kmg^ihis  fin  has  a  triangular  form  on  acgount  of  its 
posterior  mar^,  which  is  low  and  inclines  on  the  back.  The  adi* 
pose  is  htfmAy  coyered  with  small  scales  on  its  basis  and  opposite  to 
Hie  posterior  half  of  the  anal,  of  which  it  does  not  attain  the  extren^ 
ilj.  The  anal,  as  long  as  it  is  high,  occupies  the  middle  of  the  space 
between  the  anas  and  the  basis  of  the  caudal ;  it  has,  like  the  dorsali 
two  spiiKNis  rudimentary  rajs  in  its  anterior  mar^,  and  one  soft  ray 
more.  The  caudal  is  furcated  and  ample ;  small  scales  encroach 
iqxm  its  basis.  The  ventrals  are  large,  with  tiieir  terminal  margin 
itraight ;  they  are  almost  as  long  as  the  dorsal  is  high ;  the  anterior 
mar^  opporite  to  the  twentieth  ray  of  the  dorsal  contains  a  small 
spinous  rudiment  hidden  beneath  its  membrane  ;  the  cutaneous  appen- 
dBzof  the  tipper  margin  is  very  smalL  The  pectorals  are  elongated, 
WftuSMSkej  and  proportionally  small. 

Br.  9;  D.  U.  11 ;  A.  n.  12 ;  C.  7, 1.  9,  8, 1.  7 ;  V.  12 ;  P. 
16. 

During  tibe  early  age,  when  its  rise  does  not  exceed  eight  inches, 
iki»  slender  form  is  the  {»redominant  character  of  this  fish.  The  line 
of  the  back  and  that  of  the  belly  being  then  very  little  prominent,  and 
the  outline  of  the  head  passing  in  direct  continuation  to  that  of  the 
body,  there  results  a  harmonious  whole  in  the  proportions  of  these  two 
rspooB.  The  compression  of  the  body  is  already  very  marked ;  the 
head  is  already  pointed  and  forms  one-fifth  of  the  whole  lengtii,  not  in* 
dudmg  the  caudal  fin.  The  rostrum  is  truncated  but  rounded,  and 
exceeds  the  lower  jaw.  The  nostrils  are  {daoed  at  equal  distances 
between  its  extremity  and  the  eye.  The  greatest  height  slightly  ex* 
ooeds  the  length  of  the  head.  The  characteristic  form  of  the  fins  may 
already  be  remarked ;  there  being  one  ray  more  or  less  in  the  one  or 
tke  other  of  the  fins.  The  yentrals  are  placed  somewhat  more  for- 
waidsrelatiYely  to  the  dorsal,  their  anterior  margin  being  perpendicu- 
lar to  the  fifth  or  sixth  of  its  rays.  The  same  complete  development 
is  also  obasrred  in  the  opercular  apparatus ;  the  operculum  alone  pre- 
sents Hiis  dij^t  difbrence,  that  its  bright  sometimes  exceeds  a  little 
die  length  of  its  lower  margin ;  the  breadth  of  the  suboperculum  is  also 
sobjeet  to  some  yariations.  The  soalesat  this  period  are  thin  and  fall 
off  easily,  hot  we  may  reoogniie  ahready  the  different  characters  which 
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ire  haT«  ngoaliied  ahon.  The  lateral  line  ia  atrugfat  and  newer  to 
the  bock  Of^  to  the  belly.  But  u  soon  u  the  indiridaala  attain  a 
length  of  ten  inches,  the  bead  heoomea  decliToiu,  the  nspe  of  the 
neck  svella,  the  back  rises,  the  belly  becomes  more  prominent ;  but 
the  general  form  is  still  slender,  the  head  ia  in  harmomona  propor- 
tion with  tiie  tmnk,  of  irhich  it  forms  already  one-fifth  of  the  length, 
including  half  of  the  caudal.  The  rostrum  becomes  somewhat  more 
promineDt  and  more  abrupt.  The  height  of  the  body  ezcaeda  hov> 
ever  already  the  length  of  the  head. 

When  individuals  attain  fourteen  inches  the  back  and  the  nape  <t 
the  neck  are  very  convex,  and  the  head  very  decliTooSi  the  belly 
prominent,  and  from  Uiis  moment  the  head  appears  disproporttoned  to 
the  trunk,  and  is  found  to  form  exactly  one-fifth  of  the  whole  length, 
the  caudal  excluded,  as  we  have  seen  in  the  adult.  Tho  hei^t  of 
the  body  is  contained  four  times  in  its  length.  T^e  Bcalea  an 
still  thin  and  fall  ofi*  easily,  bnt  they  already  begin  to  be  more  adhe- 
rent than  during  the  preceding  stages.  The  middle  surface  of  the 
tongue  is  armed  with  small  asperities  as  in  the  adult ;  and  the  intermax- 
illaries  have  also  that  row  of  fine  teeth  which  we  have  indicated 
above. 

This  species  is  tiie  common  white-fish  of  Lake  Superior,  of  wfaii^ 
so  large  numbers  are  caught  aad  salted  every  year.  It  ie  one  of  tha 
most  palatable  fishes  of  the  freshwatera  of  tiie  American  continent 
It  is  found  in  large  shoals  all  over  the  lake. 


USHIB  Of  LAKB  BUmiOK.  84t 

111  tliis  latter,  the  back  is  arched  from  tibe  occiput,  bat  the  carve  is 
more  aniform,  the  nape  of  the  neck  being  less  prominent,  and  the 
bell  J  also  less  swollen.  The  body  is  thicker  and  stonier  than  in  the 
O.  $€tpidinifmi9f  compressed,  fuaifinrm ;  the  greatest  height,  which  is 
measored  yertically  at  the  anterior  mar^n  of  the  dorsal,  is  contidned 
fear  times  in  the  length,  the  caudal  included.  The  lines  of  tiie  back 
and  bellj  come  near  each  other  on  the  tail,  withoot  abrupt  transition ; 
tiiej  continue  on  the  head,  without  ridng  much  on  the  lower  ftce, 
and  witiiout  lowering  much  on  the  upper  face,  though  the  skull  is 
depressed  and  slightly  slofMng.  The  head,  which  is  thicker  and 
itamter,  forms  one-fifth  of  the  whole  length,  including  the  caudal. 
It  is  less  pointed  than  in  the  preceding  species,  and  the  rostrum 
more  obtose,  less  exceeding  the  lower  jaw.  The  mouth  is  somewhat 
kurger,  but  constructed  in  the  same  manner ;  that  is  to  say,  the 
ascending  branches  of  the  lower  maxillary  shut  themselves  up  beneath 
ttie  Boborbital  bones,  and  there  is  a  cutaneous  appendix  at  the  anterior 
mar^n,  and  a  kind  of  lips,  which  form  the  angles  of  the  mouth  by 
muting  with  the  labials.  These  latter  are  broader  than  long,  passing 
beyond  the  anterior  margin  of  the  orbit.  Their  terminal  extremity 
has  likewise  the  long  and  pear-like  shield,  which  we  have  indicated  in 
0. 9apidi$9imus.  The  lower  jaw,  again,  is  surrounded  with  a  folded 
6p,  imitating  a  border  of  fringes.  We  have  remarked  no  trace 
of  teeth  on  the  intermaxillaries,  and  without  deciding  upon  their 
absence,  they  were  at  least  obliterated  so  as  to  render  them  doubtfuL 
The  tongue  is  broad  and  shows  no  trace  of  asperities  at  its  surface. 
The  eyes  are  large,  almost  circular,  and  placed  in  the  same  relative 
position.  The  nostrils  are  nearer  to  the  orbits  than  to  the  extremity 
of  the  rostrum.  The  suborbitaries  present  no  remarkable  difference, 
imless  it  be,  perhaps,  that  they  encroach  less  on  the  cheeks. 

In  the  opercular  apparatus,  we  remark  that  the  operculum  is 
father  quadrangular,  and  the  suboperculum  more  contracted  at  its 
posterior  extremity,  which  renders  its  lower  margin  more  oblique. 
The  interoperculum  is  somewhat  more  uncovered. 

Hie  fisrore  of  the  gills  is  the  same,  but  tiie  branchiostogal  appara- 
tos  is  mofte  developed  and  the  rays  more  bent ;  their  actual  number 
iaeij^t. 

The  toaka  are  somewhat  larger  than  in  the  preceding  species,  and 
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present  about  the  same  general  form,  but  thor  bei^t  i 
tbeir  length.  Generally  more  nniform  on  the  different  repons,  thej 
are,  however,  larger  on  the  nuddle  of  the  trunk,  those  of  the  middle 
Une  being  in  other  respeots  saialler  than  the  adjaoent  otiea,  as  is 
the  case  for  the  most  of  the  species.  Those  of  die  abdomen  afioot 
Bot  a  linear  disposition,  independent  from  the  whole,  but  all  ^ipear 
as  unifbrml;  imbricated.  Beneath  the  belly  and  the  tail  they  eloa- 
gate  themselves  to  the  form  of  an  eUipns  with  tortooos  oatHnes. 
The  lateral  line,  slightly  arched,  follows  the  ontiinea  of  the  baok, 
to  which  it  ia  nearer  than  to  the  belly.  The  fins  on  the  whole  an 
much  more  developed  than  in  the  C.  eapidianmua ;  their  gMieml 
form  and  their  relative  position  are  sensibly  the  same.  We  remark, 
however,  that  the  height  of  the  dorsal  is  greater  in  [m>p(«tkni  to  its 
length,  and  its  posterior  mar^  is  strughter.  The  adipose  fin, 
equally  covered  with  small  scales  on  its  basis,  is  oppomte  the  termina- 
,  tion  of  the  anal.  This  latter  is  triangular,  as  long  as  it  is  high,  bat 
less  rtuaed  than  tiie  dorsal.  The  caudal  is  deeply  furcated.  The 
ventrals,  broad  and  oblong,  are  rounded  on  their  temunal  margin, 
and  contfuu  the  strongest  rays.  The  pectorals  are  elliptical,  and 
longer  and  broader  than  in  the  prece^ng  spetnes,  and  fram  the 
etouter  form  of  the  body  their  terminal  extremity  is  nearer  to  tiie 
ventrals. 

Br.  8 ;  D.  HL,  11 J  A,  U.  11 ;  0.  7,  L,  9,  8,  L,  T ;  V.,  11 ;  P. 
16. 
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opening  is  qtiadr«iigoIar  as  in  the  adolt.  The  intennazillaries  haye 
a  row  of  very  fine  teeth ;  there  are  teeth  even  on  the  margin  of  the 
lower  jaw,  but  more  difficult  to  perceiye  even  with  the  magnifying 
l^afls.  The  Bor&oe  of  the  tongue  is  prickled  with  small,  yerj  acute 
asperitieB,  like  the  teeth  of  the  intermaxiUariea.  The  eyes  are  very 
large ;  the  distance  which  separates  them  from  the  end  of  the  snout 
do^  not  equal  ilieir  diameter ;  the  nostrils  occupy  the  middle  of  this 
qpaee. 

The  scales,  which  are  stronger  and  larger,  as  we  have  already 
teen,  easily  fall  off;  we  may  already  signalize  in  them  the  same  pe- 
culiarities which  we  have  seen  in  the  adult.  The  lateral  line  is 
•tnught  and  approaching  slightly  more  to  the  back  than  to  the  belly. 

When  ten  inches  in  length,  this  fish  acquires  an  increasing  height ; 
the  height,  taken  before  the  dorsal,  is  contained  exactly  four  times  in 
the  length,  the  caudal  included,  and  the  head  has  almost  the  propor- 
tions of  the  adult.  The  body  is  very  compressed  and  flattened  ;  its 
thickness  is  contained  three  times  and  a  half  in  the  height.  The  snout 
is  somewhat  more  prominent,  as  in  the  preceding  age,  though  remhCn- 
ing  more  truncated  and  shorter,  as  in  the  (7.  sapidisnmug.  The 
scales  grow  gradually  firmer ;  those  of  the  upper  half  of  the  body 
somewhat  shorter  than  those  of  the  lower  half.  The  fins  themselves 
grow  more  prominent.  The  species  is  common  along  the  nortiiem 
shore  of  Lake  Superior,  where  it  is  found  with  C.  Bapidi%9imu9.  I 
have  collected  a  large,  number  of  specimens  at  the  Pic. 

CORBGOIfUS    QUABBILATBRALIS,  Bichards. 

Among  the  Corcgoni  collected  at  Lake  Superior  there  is  one  very 
onular  to  (7.  quadrilateralis  of  Dr.  Richardson,  though  I  have  yet 
doubts  as  to  its  identity.  The  question  can  only  be  decided  by 
comparison  of  specimens  from  the  localities  where  the  author  of  the 
Fauna  Boreali-Americana  collected  his.  I  have  already  noticed 
slight  differences  in  the  scales,  in  the  structure  of  the  fins,  in  the 
operoular  and  branchiostegal  apparatus,  and  in  the  proportions  of  the 
body ;  differences  which  depend,  perhaps,  upon  the  age  and  size,  and 
which  I  have  not  been  able  to  verify  in  all  my  specimens,  they  being 
bdow  Aid  dimenmons  which  Biohardson  assigns  to  his  species.    I 
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have  endeaTored  to  compare  tliem  b^  mntiB  of  rednetiQO,  bat  I  ncm 
perceived  that  I  could  not  arrive  in  tliis  way  at  a  precise  detortmna- 
turn,  especialljr  as  the  proportiona  of  Hie  diSerent  regionB  of  the  fignn 
of  Riohardfl(Hi  do  not  fully  agree  with  the  measorea  which  he  ^es  vt 
fliem  in  the  text.  The  fonnula  of  Uie  fins  which  I  hare  takes  bom 
ao  individual  of  fourteen  inches,  is : 

Br.  6  ;  D.  HI,  11 ;  A.  II,  10 ;  0.  7, 1,  9,  8, 1,  6 ;  V.  11 ;  P.  16. 

The  scales  of  the  Uteral  line,  though  amatlor  than  the  aa(}aceat 
rows,  do  not  appear  to  me  so  absolutely  truncated  as  Dr.  Bichardsaa 
expressly  says  they  are  in  his  species.  Their  raze  on  the  ndes  eqoala, 
if  it  does  not  surpass,  foureightha  of  an  inch,  and  on  a  sortaoe  of  an 
inch  square  we  may  count  as  many  aa  eight.  This  fact  has  ^peaifld 
to  me  the  most  prominent. 

Kchardaon  reports  &at  when  Cavier  sent  him  the  Bpecimeni 
which  he  had  submitted  to  his  examination,  the  label  indicated  that 
he,  (Cuvier,)  had  a  related  species  fi:om  Lake  Ontario,  bub  we  do 
not  find  it  mentioned  by  M.  Valencienuea  in  the  Hiatmre  Ifatardk 
des  Poissons.  It  is  perhaps  to  this  spedea  of  Lake  Ontario  that  our 
specimens  ought  to  be  referred.  Sir  John  Blchardson,  hanng  aem 
recently  the  specimen  described  above,  has  himself  offered  doubts  n- 
spectJng  its  identity  with  his  C.  quadrUaterali$. 

Otprinoids. 
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ilie  spedes  of  ammab  «re  drouxnacribed  irithm  nantm  lim 
geographical  difltribiilaoiL  From  the  great  nmnber  which  have  already 
been  described,  it  is  plain  that  ahnost  eyexy  lake  and  eyexy  riyer 
has  species  of  its  own;  but,  neyertheless,  there  is  a  gr^  oni- 
ftrmity  among  these  fish  aU  oyer  the  worid;  £or  the  carps  of  China 
and  those  of  Europe  are  very  amilar ;  so  are  the  little  white-fishes 
of  the  iNile  and  those  of  other  basins.  But  however  nnifixrm 
Uttse  fishes  may  be  in  the  main,  we  cannot  help  observing  that 
among  them  there  are  peculiar  groups,  located  in  particular  parts 
of  the  world,  for  instance,  the  Catostomi,  all  oyer  the  freshwaters  of 
America.  The  small  bearded  species  are  ^exy  numerous  in  Europe, 
and,  in  general,  m  the  Old  World ;  species  with  'beards  occur  there 
more  eztensiyely  than  on  the  American  continent.*  Again,  the  types 
with  a  large  dorsal  are  extensiyely  distributed,  but  are  almost  all  extra 
American.  The  species  which  occur  at  great  altitudes,  as  those  firom 
the  lakes  of  tropical  America,  are  so  peculiar  as  to  differ  decidedly 
fieem  all  other  Cyprinid®,  being  devoid  of  ventral  fins.  In  Lake  Supe- 
rior and  the  other  Canadian  lakes  there  is  a  condderable  variety  of 
these  fishes, — Catostonu  mixed  with  European  types,  and  a  genus 
which  has  only  American  representatives. 

The  little  group  of  Cyprinodonts,  which  have  so  universally  been 
connected  with  Cyprinoids,  ^1  be  found  to  differ  more  irom  Cypri- 
noids  than  has  been  supposed.  We  need  only  compare  the  structure 
of  their  mouths  to  be  satisfied  of  the  difiiarence.  There  are  no  repre- 
sentatives of  that  type  in  Lake  Superior. 

How  fiEur  it  might  be  advisable  to  subdivide  this  fiunily  mto  small 
groups  according  to  their  structural  differences,  remains  to  be  ascer- 
tttned.  The  Catostomi,  for  instance,  are  very  remarkable  for  the 
large  openingin  the  centre  of  their  skull,  and  for  the  peculiar  arrange- 
ment of  the  teeth  in  the  pharyngeal  bone. 

Bhiniohxhts,  Ag^ss. 

I  propose  to  include  in  the  genus  Bhinichthys  small  Catostonu, 
whose  essential  character  is,  as  the  name  indicates,  to  have  a  conical 

*I  woold  m&atkmf  m  ptftieolailjcbaxMMMIo  of  tlie  dd  World,  tlie  gmn%B9ttnMt 
(Mitfa^  Mid  tho  aOltd  tjpii. 
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prblangatioa  of  tlte  lostram.  The  moa&  is  small ;  ttie  Bja  iriuoh 
t>order  it  are  mncli  rednced,  smooth,  never  canuumlated,  sod  do 
not  extend  themaelTes  on  the  lower  jaw  under  die  Sam  of  lobes. 
Thaa  chancter  is  well  represented  on  figure  2  of  Fl.  2.  At  Hia 
angles  of  the  month,  Uie  upper  lips  bend  sh^fly  fimrards  to  jcnn  the 
middle  of  the  bianoh  of  the  lower  maxillary ;  fliey  here  fimn  ■ 
Bball  tnnnel,  on  whom  onter  mar^  is  a  small  barbel,  sometimei 
very  difficult  to  recognise.  To  this  genns  we  moat  reftr  the  Laui»- 
cut  atronatua  (CTprinos  atronasoB  JIfiteA.)  and  X.  tuutitui  Ayrei. 
Thongh  the  first  of  these  species  has  not  the  character  of  a  vtxj 
prominent  rostrum,  ^e  Wuctnre  of  the  mouth,  and  the  prflBenoe 
of  the  barbel,  justify  this  approzimatioa. 

There  are  still  other  species  of  this  genus  finmd  in  tlie  United 
States,  yet  imperfectl;  known,  which  will  hereafter  also  take  ibaX 
place  here.  Anatomical  study  will  doubtless  reveal  other  characten 
tliaii  those  wUch  external  conformation  already  ^ves,  and  will  also 
teach  us  the  value  of  this  sngolar  group  in  the  fiunily  of  Cyprinoids. 
At  present  I  cannot  help  conadermg  the  Bhinichthys  <k  Kortll 
AmericA  as  a  diminntive  of  the  group  of  the  Idibeoa  of  Africa  and 
the  East  In^es. 


BHnnCBTHTS  HABHOEATDS,  AgSSB. 


flHIUKI  n  UMM  nmEIOB. 

T0ry  large  and  near  the  orbili.  The  roetrnm  exoeeda  Ae  lower  jaw 
bj  the  whole  length  of  the  opmng  of  the  month.  lAue  latter  la 
small,  semi-elliptical,  when  the  jaws  are  closed ;  when  opened,  it  haa 
the  farm  of  a  crescent  whose  cironmferenee  would  be  formed  by  the 
upper  jaw,  haying  below,  as  a  base,  the  elliptical  and  roonded  oatHne 
of  the  lower  jaw.    The  barbel  is  about  a  twelfth  of  an  inch  long. 

The  fiMe  and  the  opercular  apparatus  are  smooth  like  the  head. 
The  pveopereulnm  is  hidden  beneatti  the  fleshy  cheeks.  Tkd  oper^ 
colnm  is  Uurge,  concave  on  its  antermr  marjpn,  rounded  on  the 
npper ;  the  lower  is  straight  and  oblique,  beneath  which  is  the  thin 
and  narrow  subopercular  lamina.  The  interoperculum  is  triangular 
and  more  robust.  The  branchial  fissures  are  small,  and  extend  but 
fitUe  to  the  lower  surfiEice  of  the  head,  which  gjivee  to  the  isthmus  the 
tana  of  a  triangle.  The  branchiostegal  membrane  contains  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occupies  exactly  the  middle  of  the  whole  length  of 
the  fish ;  its  form  is  quadrangular,  higher  than  Icmg,  and  has  nearly 
slni^t  margins.  The  caudal  is  obtusely  notched,  its  lobes  are 
xoonded.  The  anal,  situated  at  a  small  distance  backwards  from  the 
dorsal,  is  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  yentrals  are  inserted  somewhat  before  tiie  dorsal ;  they  are 
small  fins  of  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  yery  low,  haye  an  elliptical  form^  and  are 
more  ekmgated  than  the  ventrals. 

Br.  8;  D.  11, 9;  A.  11,  8;  C.  6. 1,  9,  8, 1, 4;  V.  8;  P.  14. 

The  scales  are  small  and  subcircular ;  the  concentric  and  radi- 
ating stri»  are  easily  seen  with  a  lens.  Points  of  black  pigment  are 
distributed  on  their  posterior  half^  and  ^ye  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  is  in  the  middle ; 
it  IB  only  feebly  inflected  on  the  abdomen. 

The  gromnd  color  is  a  reddish  brown  mottled  with  black,  orange 
and  daii  green.  The  black  marbling  is  predominent.  A  large  spot 
of  tUs  color  occupies  the  basis  of  the  caudal,  where  it  radiates  on 
the  rays  of  this  fin.  The  lips,  the  mar^  of  the  branchiostegal 
membrane,  the  basis  of  the  pectorals,  yentrals  and  anal  are  of  an 
intense  orange-red,  which  prolongs  itself  on  the  rays.  The  ground  of 
the  flBsii  Sjglbtonnga* 
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f^.  1  represenia  tiiia  spedes  of  its  lutaral  ^e. 
"Fig.  2  is  tlie  lower  snr&oe  of  the  head  magnified,  to  ahov  ilie  eaa- 
figaratioQ  of  the  mouth. 
From  the  Sftolt  8t  Haiy,  where  it  seema  not  ta  be  in&eqaeiiL 

Catostokub,  Lesaenr. 

The  stad;  of  the  apedes  of  the  gemis  CatoetomoB  has  become 
quite  aa  difficult  as  that  of  the  genus  LeudsonB,  and  fbr  the  same 
reason ;  the  moltiplicity  of  species.  There  are  about  thirty  described 
or  mentioned,  terj  few  of  which  are  accessible  for  conpaiison. 
Hence,  we  are  left,  either  to  identify  apeciee  which  hare  only  dis- 
tant analogies,  or  to  separate,  on  the  other  hand,  some  wluch  have 
the  closest  affinities.  Which  of  these  two  obstacles  is  the  most  injo- 
riouB  to  science  f  Doubtless  the  first ;  nnce  it  leaves  science  in  a 
stat«  of  equivocal  stability,  during  which  no  advance  is  attempted, 
satisfied,  as  we  are  then,  with  our  present  att^mnents. 

In  endeavoring  to  determine  the  different  Catostoim  from  Lake 
Superior,  I  began  by  comparing  them  mth  specim  already  known 
from  the  same  geographical  sone  to  which  they  would  have  the 
nearest  relations.  One  had  been  known  for  three  quarters  of  a  cen- 
tury as  an  inhabitant  of  the  golfe  of  Hudson's  Bay,  and  was  described 
by  Forster  under  the  name  of  Ch/prinua  Oatoatormu,  wMch,  forty- 
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Biohardscm,  I  was  oonymced  of  some  di£forenoes,  respecting  the  first, 
which  I  confflder  as  specific.  Respecting  the  second,  the  question  be- 
comes more  difficult  to  solye,  as  Dr.  Richardson  had  specimens  firom 
two  yery  different  localities,  firom  which  his  description  was  made. 

This  oomi^ication  caused  me  to  hecdtate  for  a  long  while  respecting 
these  species ;  and  eyen  now,  though  describing  the  second  species 
under  a  newname,  I  am  still  in  doid>t  upon  the  following  points:  Axe 
there  really  two  species  ,of  Gatostomi  mHi  red  bands  on  the  sides  ? 
This  would  not  be  extraordinary,  if  we  donot  aUow  specific  diagnoses 
to  rest  upon  color.  As  soon,  howeyer,  as  the  existence  of  two  spemes 
is  demonstrated  by  ultimate  researches,  it  is  eyident  that  that  of  Lake 
Huron  will  be  the  same  as  our  0.  auraroj  whilst  that  of  Slaye  Lake 
will  be  the  C7.  Farsterianvs,  the  same  which  Forster  had  in  yiew. 

Howeyer,  upon  consulting  the  ori^nal  Memoir  of  Forster,  I  am 
almost  tempted  to  consider  his  second  yariety  as  the  yery  species  I 
describe  hereafter,  under  the  name  of  C.  Far$terianu$j  and  which, 
as  we  shall  see,  is  nearly  related  to  0.  Sudsonius.  It  has  that  red 
tint  of  the  lateral  line,  with  the  same  general  ground  color.  If 
that  be  the  case,  the  name  o{  Farsteriamu  would  be  ill  applied,  ton 
the  name  would  renund  us  of  one  species,  whilst  the  description  would 
Bfifij  to  another. 

Catostomus  aurbolus,  Lesn. 

I  cannot  do  more  than  mention  this  species,  as  I  possess  only  a 
few  specimens,  and  all  yery  young,  between  three  and  firar  inches 
kng.  The  general  characters  of  the  species  are,  howeyer,  already 
well  indicated  upon  them.  A  thick  and  stout  head,  ahnost  as  high 
as  long,  truncated  in  firont ;  the  considerable  deyelopment  of  the 
operoulum  at  the  expense  of  the  suboperculum ;  the  rides,  the  scales, 
their  umfimnity  upon  all  the  regions  of  the  body,  and  their  rhom- 
boidal  form,  such  are  the  tndts  which  characteriie  it. 

The  species  would  thus  extend  farther  northwards  than  has  been 
known  heretofore.  It  is,  howeyer,  still  important  to  yerify  the 
fret,  either  by  comparing  young  (7.  atfr0o2iif  of  Lake  Erie  with  these, 
or  by  procuring  large  spedmens  from  Lake  Superior,  to  compare 
them  with  speoimenB  of  the  other  lakes. 
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OATOSTOKUS  FOB0IEEIAIfU9,  AgjUB. 

I  pooeeB  a  oom|4ete  series  of  individaftlB  of  1^  Bpedes,  from  die 
ttse  of  eleven  inches  up  to  seventeen.  My  desoripdon  iras  made 
pruunpallr  from  the  largest,  to  bring  it  nearest  to  that  of  O.  S»d- 
mmiia ;  bat  I  must,  at  the  oateet,  remaA  that  the  charactBTB  do- 
tioed  are  the  same  in  all.  Not  poBsetsng  a  speomen  of  C.  Siidao- 
nitu,  I  have  referred  to  the  deecriptioa  Dr.  BiahEudson  has  ^vaa  in 
eetablishiag  the  pcunls  tS  oomparisoa. 

The  general  form  ol  the  body  is  mrj  regular ;  the  dorsal  and 
ventral  lines  cironmBcribe  an  elongated  oral,  approaching  to  a  eyfinder 
towards  the  head,  imd  to  a  parallelogram  along  the  tsil.  The  greatott 
drcnmftrence  taken  on  the  line  of  the  greatest  height,  that  is  to  say, 
befi^e  the  donal,  ia  nine  inches  and  a  half.  The  sides  are  oompreased ; 
die  body  paesee  to  the  head,  or,  we  nught  rather  say,  die  head  paaass 
to  the  body,  withoat  any  enlargement  on  the  nape  of  the  netA. 
The  greatest  height  of  the  body  does  not  become  double  the 
greatest  thickness,  this  latter  being  taken  at  the  very  ori^  of  the 
tnmk ;  thence  it  diminldies  gradnally  and  insensibly  towards  the 
caudal  rej^n,  and  the  proportion  begins  to  become  fgogroosiTdy 
stronger  in  faror  of  the  height  firam  the  posterior  margin  of  the 
dorsal. 

The  head  itself  is  very  smooth,  and  covered  wi^i  a  thick  skin;  it 


ixmiA  ov  iMSM  nvnioB.  160 

1!be  mooiii  is  plaoed  ixmnediatdy  beneath  tibe  extremity  of  the  zo»> 
tram;  it  is  of  inedinm  am,  veiy  protractile  ;xtft<>pei^^ 
iiDd  eaaily  receives  the  largest  finger  beyond  the  first  phalanx.  Its 
tfs  are  canmcnlate ;  the  npper  is  thin,  and  of  equal  breadth  on  the 
whole  drenmference  of  the  jaw ;  it  dilates  itself  firom  the  angle  of 
tbe  month,  to  pass  to  the  thickened  and  ronnded  lobes,  with  firinged 
drcimifiBrenee  of  the  lower  jaw ;  these  fringes  are  equally  yitthle 
<tt  Ihe  mar^  of  the  npper  lip ;  the  two  lobes  are  united  on  the 
Ifymphjais  of  the  jaw,  by  a  nanow  cntaneoos  slip;  the  oamnclss 
which  cover  their  sor&ce  are  scarcely  more  marked  than  those  of 
the  npper  lip.  On  the  head  we  remark  several  rows  of  pores  similar 
Id  those  of  (7.  Sudsamus  and  other  species.  These  rows  are  per* 
fidcily  distinct  m  individuals  preserved  inalcohoL  One  of  them  is  the 
oontinuation  of  the  lateral  line  of  ihe  body ;  it  passes  along  the  upper 
var^  of  the  operculum,  descends  beneath  the  orbit,  and  terminates 
on  the  end  of  the  snout,  describing  some  undulations  on  its  pas- 
sage. The  second  row  begins  at  the  nostrils,  and  terminates  on  the 
oociput,  a  little  before  the  union  of  the  head  with  the  body,  on  which 
pmnt  of  union  we  observe  a  third  single  row,  united  transversely 
by  its  two  extremities  to  the  first  double  row.  finally,  a  fourth  row 
is  utnated  upon  the  fSEu^e,  and  follows  the  outer  marpn  of  the  pre- 
operculum. 

The  opercular  apparatus  differs  from  that  of  0.  Sudsamui^  as 
described  by  Dr.  Bichardson,  in  two  of  its  bones,  the  preoperoulum 
and  the  interoperculum.  This  latter,  in  the  species  which  is  here 
referred  to,  has  exactly  the  length  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregular  Ibrm.  It  has  a  median  carina  on 
its  anterior  angle,  whose  extrenuiy  reaches  that  of  the  preopercuhun 
in  contact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
the  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  heiglit  of  the  anterior  margin  of  the  operculum.  The  pre- 
operculum  is  more  slender,  more  elongated,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent 

The  branchial  fissures  are  very  large,  and  somewhat  approximated 
en  the  isthmns,  where  the  membrane  passes  to  Ihe  integuments  of 
the  abdomen,  appearing  somewhat  like  a  transverse  furrow. 

The  intestbal  cand  measuies  twioe  the  length  of  the  body.    The 
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lower  phwyngeala  fonn  a  oomplete  ring  aroand  the  oeBOjdi&gDS. 
Each  bone,  taken  by  itself,  reaeiablea  in  iia  fbnn  a  idcUe  ;  that  is  to 
Bay,  a  crescent  with  a  stalk.  'With  this  short,  robust  and  flattesod 
stalk  the  two  bones  onite,  by  means  of  a  mnscnlar  bridge,  which 
modify  constantly  the  separation  of  which  they  are  capable.  Tba 
orescent  preeests  two  distinct  mdes ;  one,  ilie  inner,  is  compact, 
ronnded  and  smooth,  and  is  only  Qie  oontannation  of  the  stalk; 
the  other,  or  onter,  is  widened,  embradng  only  fhe  ciroamference  of 
flie  crescent ;  it  is  composed  of  rertieal  lamina,  of  which  tlie  teeth 
are  the  eontinnation,  inth  the  exception  of  two  lower  ones,  which 
are  implanted  on  the  very  body  of  the  bone.  There  are  about  Qiatj 
teeth ;  ^e  lower  are  much  dereloped,  strong,  and  compressed  Iate^ 
ally,  snnnimnted  by  a  crown  wlUob  slopes  onr  their  inner  aide. 
From  the  middle  of  the  crescent  the  teeth  dimimsh  abrnptly  towards 
its  mmrait,  and  are  reduced  to  fbeble  laminse,  wluoh  are  lost  in  the 
body  of  the  bone,  which  is  also  subject  to  a  gradual  diminution  fiont 
the  stalk  to  its  npper  angle. 

3^0  ur  bladder  is  composed  of  two  compartmenta ;  the  anterior  ti 
pear«haped,  and  not  quite  half  the  lengtli  of  the  pcoterior,  whose 
fimn  ia  cylindrical. 

The  color  of  this  fish  ia  blmah  gray  on  the  back,  the  head  and  the 
ndes ;  npon  the  Hides  an  {nang&colored  red  tint,  with  a  reiy  fine 
reflectaon,  combines  itself  mth  the  main  oolor ;  the  belly  and  the 
lower  side  of  the  head  ore  whitish.     The  pectoral  and  ventral  fins 
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We  hate  stated  above,  wben  spealdng  of  the  generie  characters, 
die  reasons  which  have  induced  ns  to  change  the  name  of  this 
spedes,  and  to  work  out  again  its  STnonymy.  Therefore,  nothing 
more  remains  to  be  said  on  this  pomt,  and  we  proceed  to  give  a  fall 
description  of  it,  also  comparing  it  with  the  aboye  species,  and  regret- 
ting that  we  have  been  unable  to  compare  it  in  nature  with  the  G. 
Mubomm.  As  described  by  Dr.  Biohardson,  his  O.  Forsterianutj 
whidi  is  our  Aurora^  is  rather  compared  with  that  species  than 
described  in  detail,  and  as  these  two  spedes  are  yery  different  from 
each  oilier,  the  comparison  has  not  been  made  in  its  most  minute 
peeuliariiaes. 

The  body  is  subcylindrical,  compressed.  Its  general  form,  less 
Aide  and  stout  than  in  the  preceding  spedes,  presents  the  same 
regdarily  of  oudines,  and  the  same  harmony  of  the  regions  among 
tliemselyes.  The  greatest  hei^t  corresponds  also  to  the  anterior 
mar^  of  the  dorsal,  and  forms  the  fifth  of  the  whole  length,  the 
eandal  exduded ;  this  height  forms  five-seyenths  of  the  greatest 
Aidmess  of  the  body,  which  corresponds  to  the  immediate  back  of 
Ae  head.  The  diminution  is  gradual  towards  the  tail.  The  hea^ 
faram  ezaetiy  the  fifth  of  the  whole  length,  and  it  is  of  course  con- 
tuned  four  times  in  that  of  the  body,  the  caudal  mcluded.  It  is 
afanost  as  compressed  as  in  the  precepting  spedes,  but  less  rounded 
on  Ae  upper  sorfiace,  more  elongated,  more  conical,  and  the  rostrum 
Hiore  prominent.  The  skull  is,  however,  decfivous.  The  nostrils  are 
feiy  large.  The  position  of  Ae  eyes,  oppodte  Ae  rostrum  and  the 
mar^  of  tiie  operculum,  has  Ae  same  relations  as  in  Ae  preceding 
spedes.  The  mouth  is  larger,  and  seems  to  be  placed  more  back- 
wards, on  account  of  Ae  developement  of  the  nose,  but  the  upper  lip, 
when  we  extend  it,  easily  reaches  to  its  extremity.  The  lips  are 
more  developed,  and  covered  wiA  more  prominent  caruncles.  The 
two  ld)ee  especially  are  more  extended,  and  are  not  at  all  attached 
to  eadi  otiier  on  the  maidllaiy  symj^ysis,  as  Aey  are  in  Ae  preced- 
ing species,  bdng  in  this  respect  more  independent  of  each  oAer. 
(H.  2,  t  4.) 

The  surface  of  Ae  head  is  covered  wiA  a  smooA  skin,  throng 
which  the  rows  of  pores  open,  upon  Ae  whole,  dmilar  to  Aose  which 
we  haye  described  in  tiie  preceding  spedes. 


ses 


The  operoiilar  appantoa  is  anuQer  aod  mon  oonTaz  Aaa  in  dw 
jffoceding  q)ede«,  uid  all  the  bones  are  bo,  pn^itienaDj,  I  hwin^ 
however,  been  careful  to  take  two  ini^Tidaala  <£  the  BUM  nie  for  ttw 
purpose  of  oompariaon.  The  openmhun  ia  as  broad  as  hi^  thoo^ 
narrower  at  the  upper  mar^  tiian  at  the  lower,  whiidi  ia  obEque ; 
the  posterior  margin  ia  almost  straight.  The  sabopenmlam  ia  moit 
legular,  on  account  of  its  lower  mar^  being  leas  oootox.  Hm 
jnteroperculnm  is  leas  extended  on  its  postmor  extremity,  wludl 
enuts  no  processus  along  the  anterior  mar^  of  the  opcronliun.  Th« 
outer  lur&ce  ia  very  ooovsx,  aod  almost  smooth.  The  preopercnhua 
ia  longer  and  more  slender  Uian  the  interopercolom,  and  prqiortiti^ 
all;  broader  than  in  tlie  preceding  species. 

The  loanchial  fissures  are  large  also ;  the  braaoluoBtegal  membfaai 
is  strong  and  thick ;  it  contuns  three  rays.  The  dorsal  fin  ia  qnadr 
langnlar,  its  posterior  margin  oqoals  in  h^^t  two-tMrds  of  ita  aateriof 
margin,  where  we  observe  two  or  three  small  mdimentaiy  rajB^ 
irithout  artionlatdong.  Its  upper  margin  ia  almost  straight  or  subooiy 
cave.  The  anal  is  l<«ig,  and  attains  the  base  of  the  oaodal  in  the 
male,  whilst  it  is  shorter  in  the  female ;  its  anterior  and  poaterior 
margins  are  parallel  da  the  fint  two-tliirdB;  beyond  which  the; 
ftpproaoh  each  other  to  form  a  triangle,  and  to  terminate  the  fin  ia 
a  more  or  less  obtuse  pomt.  The  caudal  is  notched ;  the  soalei 
advance  more  on  the  base  of  the  lower  lobe,  which  predonunatai 
■lightly  over  the  upper ;  but  this  character  is  not  constant ;  I  have 
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The  aoelesy  rvy  nkaO  at  the  anterior  part  of  the  tmnk,  moreafle 
in  mad  towaida  the  tail,  without,  howerer,  attaining  to  the  dimeDaione 
of  the  epeoiee  above  mentioDed,  nor  even  to  those  of  (7.  Sud»aniu$» 
XhiB  inereaee  of  the  scaleB&om  the  head  to  the  tail  is  real,  and  agrees 
irith  the  imbricaticHL  Their  form  is  irregular  and  yery  variable,  thoug)i 
we  may  say  that  they  are  generally  oblong,  of  greater  length  than 
heii^t,  with  convex  margins,  which  are  nndnlated,  and  never  parsdM 
and  straight,  like  the  apper  and  lower  marpns  of  the  scales  in  the  pre- 
ceding species.  Now  and  then  we  may  find  a  few  circular  ones,  bat 
they  are  exceptions.  Those  which  cover  the  shoulders  are  still  much 
larger  than  those  situated  between  the  pectoral  fins  on  the  lower  bw> 
&oe  of  the  abdomen.  The  lateral  line  is  median,  slightly  inflected  on 
the  abdomen  before  the  dorsal.  It  rises  a  little  on  the  pedicle  of  the 
leandal.  The  abdominal  walls  are  covered  with  a  blackish  pigments 
Xhe  length  of  the  intestinal  canal  is  contained  twice  and  ahalf  inthat 
of  the  body.  The  {diaryngeal  bones,  though  having  the  same  struo- 
tore  aa  in  the  preceding  species,  are,  however,  much  more  slender, 
and  their  teeth  are  much  more  feeble,  tlunner,  and  sharper  on  their 
fixtremity* 

The  air  bladder,  equally  divided  mto  two  compartments,  presents 
this  difference,  that,  instead  of  being  cylindrical,  the  posterior  com- 
partment terminates  in  a  pointed  cone.  The  size  and  the  relative 
proportions  remain  almost  ihe  same  in  the  two  species. 

33ie  odor  is  an  olive  yellow,  very  dark  on  the  back  and  head, 
where  it  passes  to  the  green  on  the  ddes.  FoUowing  the  course  of 
the  lateral  line  there  is  a  band  of  a  very  brilliant  carmine  red,  without 
precise  outlines  circumscribing  it.  Li  the  females  the  red  is  less 
£vely,  and  the  belly  remains  white.  The  dorsal,  caudal,  and  pec- 
toral fins  are  colored  like  the  back ;  the  ventrals  and  the  anal  like 
file  abdomen,  but  of  a  more  intense  yellow.  The  rays  are  of  an 
alivifr<K>lored  green. 

Tins  species  occurs  frequently  along  the  northern  shores  of  Lake 
Superior.    I  secured,  however,  most  of  my  specimens  at  the  Fie. 

Gurus  AuumB,  HaoL 

This  gsnas  has  been  known  only  in  the  Old  World,  until  I  dia- 
mtmA  tfaa  spaokia  dsaoribad  below»  whieh  was  cangjbt  at  the  Sault 
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of  St.  Mai7.  The  epenes  deseribed  befiire  are  iboot  eqosUy  £• 
nded  between  Eorope  and  Syria.  The  j^cipal  chinoter  of  the 
genns  is  to  have  the  moath  opening  upwards,  Qie  lower  jaw  ezceedr 
ing  a  little  the  upper  (Fl.  8.  figs.  2  and  3.)  The  doraal  is  narrow ; 
the  tual  alighdj  broadw.    Hie  body  ii  oompreased. 


ALBUBITOS  BtlBBIiLUS,  A.gUB. 

Ft.  m.,  figB.  1-8. 


This  is  as  yet  llie  only  speciee  of  Hie  genos  finmd  in  Nortti  A 
The  body  is  (WmiffeflBed ;  its  form  is  elegant,  slender,  the  back  aone- 
wbat  more  convex  than  the  belly ;  the  tul  is  oontraoted.  The  great- 
est height  of  the  body  oorreepoods  to  the  anteriw  third,  or  the  re^on 
ritoated  between  the  peotorab  and  the  Te&ttala,  and  is  oontained 
nz  times  in  the  length,  ezoltuiTe  of  the  eandal  fin.  The  head,  amall, 
ootucal  and  compreesed,  fike  die  rides,  is  somewhat  less  than  the 
fifth  of  the  wbole  length.  The  upper  Bor&ce  ocmtinaes  the  deeliTOOi 
fine  of  the  baclc  towards  the  end  of  the  snout.  The  eyes  are  large 
and  circular,  approaching  the  upper  re^pon  of  tiie  head,  and  at  an 
equal  ^stance  from  the  end  of  the  snoat  and  the  posterior  extrenu^ 
of  the  opercular  apparatus.  Tkt  subwbhal  osricles  are  ttirea  in 
number ;  two  are  oontiguous  to  Uie  posterior  and  lower  mar^  of 
the  orbit,  the  other  at  the  anterior  margin,  covering  the  whole  space 
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^  of  tiie  mieroperoulmu,  this  bone  bong  hidden  behind  the  pr»> 
<^roiilnm.  The  branohioetegal  rays,  three  in  number,  are  flattexied 
and  exceadvely  ihin^  afanoet  equal  in  form  and  in  oie,  and  alighily 
arehed. 

The  dorsal  fin  ib  hi^erflian  longhand  ritnated  about  on  the  middle 
of  the  back.  Its  anterior  mar^  is  twioe  as  hi^  as  ita  poaterv^. 
The  apper  mar^  is  straig^  There  are  ten  rays,  of  which  the 
anterior  is  short  and  undivided ;  the  bifarcation  is  repeated  to  the 
third  degree  on  the  central  rays.  The  candal  is  long  and  furcated ; 
the  rays  are  twioe  biforcated ;  the  largest  only  have  slight  indict 
tions  of  a  three-fold  diyidon.  The  anal,  placed  behind  the  dorsal,  is 
broad,  but  less  hig|i  than  this  latter ;  its  mar^bs  are  strught ;  it 
enntainB  eleven  rays,  of  which  two  are  radimentary  and  nndivided  at 
tiie  anterior  margaL  Those  of  the  centre  show  the  traces  of  a 
triple  Ufaroation.  The  ventrals,  narrow  at  their  base,  extend  coih 
sideraUy  at  their  drcmnference,  which  is  rounded ;  they  are  sitoated 
before  the  dorsal,  and  contain  dght  rays,  the  first  being  simple,  the 
five  following  subdivided  to  the  third  degree.  The  pectorals, 
naiTOwer  and  more  elongated  than  the  ventrals,  are  inserted  behind 
fbe  saboperoolmn  at  a  small  distance  firom  this  bone.  There  are 
eleven  rays ;  the  first  does  not  bifurcate  at  all,  Uiough  it  is  articu- 
lated ;  the  tax  fi)llowing  are  articulated  on  their  last  third  only ;  the 
five  remaining  are  very  short. 

Br.  8;  D.  I.  9.  A.  H.,  10;  C.  4. 1.  9.  8.  L  4;  V.  8;  P.  11. 

^e  scales  are  of  medium  siie,  and  about  equal  on  all  regions  of 
fliebody.  Their  form  is  subcylindrical ;  the  concentric  and  radiating 
striss  are  viable  only  under  the  microscope.  The  lateral  line  is 
siig^itly  inflected  firom  the  upper  angle  of  the  opercular  apparatus 
u|xm  the  abdomen,  to  rise  again  opposite  the  doruil,  and  thence  con- 
tinues  in  a  straight  line  towards  the  tail,  following  the  middle  of  the 
■dea. 

The  baek  is  of  a  yellowish  green,  with  the  outlines  of  the  scalea 
black.  The  upper  surface  of  the  head  and  the  snout  are  of  a  darker 
tint.  The  fiMe,  the  q>eroular  apparatus  and  the  tides  have  a  brit 
int  silvery  refleotion,  with  a  more  marked  median  band.  There 
9tt  some  reddish  spots  on  the  h/oe  and  the  opercular  apparatus, 
fiuBng  soinetiDMi  into  a  unifonn  reddish  tint  all  over  tibe  Iraad  and 


shoulders.    He  iris  is  goId«(dored ;  lite  fins  m  of  &  nmliinn  oolor, 
a  transparent,  pale  Telloir. 

¥^g.  1  representfl  the  fish  <f  natnral  dm.    Vi^  S  and  8  an  en- 
larged, to  show  the  charaoten  of  tlie  month  and  &.6  jaws. 

This  speeies  is  Teryeonnnon  at  the  Saaltof  St.  Maiy; 
were  aleoobt^ned  from  the  Via. 


GOBIO  FLUHBEtB,  A^SS. 

This  ipedes  ie  iridely  distinct  from  Ovbto  eataraetee^  Aa  only 
species  <^  liiat  gemis  fonnd  in  North  Amerioa  whioh  has  Utherto 
been  described.  Thehody  ise1ongated,BubayUndrical,ooii]|we«ed; 
its  greatest  length  is  about  seven  inches.  The  bead  is  contused 
somewhat  mcve  than  four  times  in  this  length,  and  the  height  of  the 
body  forms  exactly  the  fifth  of  it.  The  back  is  very  sli^tly  convey 
the  belly  describes  a  very  marked  curve ;  the  tiul  beyond  the  anal  fin 
stnugbtens  almost  abmptly.  The  head  itself  is  ooiuoal,  imgulailj 
quadrangolar,  the  upper  sur&ce  b^g  very  flattened,  aometamei 
even  concave  on  the  middle  line,  and  the  lower  snr&ce  plun.  The 
eye  is  mtuated  at  the  apper  region  of  the  &ce ;  its  diameter  is  ods 
fourth  of  an  inch.  The  nostrils  are  large  also,  and  situated  in  cir<n- 
lar  cavitiee  at  the  upper  part  of  the  &ee.  The  aatetiar  opening 
is  oblong ;  its  canal  is  oblique  from  behind  f(Hrffards ;  its  posterior 
margin,  when  extended,  forma  a  cover  to  the  Becond  opening,  which 
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Vbe  dofsd  is  ritaaked  ^xaoOy  <m  ihe  nddcQe  of  flie  ivbole  lengtli, 
somewhat  fiurttier  baok  fhan  in  ^.  eataraeUB  ;  it  is  higher  than  long. 
The  caudal  is  notched ;  its  lobes  are  pointed.  The  anal  is  somewhat 
smaller  than  the  dorsal,  but  it  has  the  same  form.  The  yentrals, 
sitoated  somewhat  in  fironk  of  tiie  dossal,  are  roonded  on  their  dr- 
cmnferenoe.  The  pectorals  are  narrower  than  these  latter;  they 
are  dso  more  elongated  and  moM  mtided  on  their  circumference ; 
tiimr  fenn  is  oblong. 

Br.  8;  D.  1.,  9;  A.  L,  9;  0.  5,  L,  9,  8, 1.,  4;  V.  II.,  8; 
P.  16. 

The  scdes  are  large ;  we  can  scarcely  count  sixty  rows  firom  the 
ffBs  to  liie  candal ;  somewhat  oblong  on  the  rides,  they  are  sabcir- 
oolar  on  the  back  and  belly.  We  readily  perceive  with  the  magni- 
Ij/mg  glass  the  concentrical  and  radiating  stri®.  The  lateral  line  is 
deflected  on  the  abdomen  into  an  open  curve,  and  recovers  its  direct 
fine  beyond  the  dorsal,  towards  the  tail.  It  is  almost  central  in  its 
Wbde  course. 

The  head,  the  back,  and  the  upper  half  of  the  rides  are  ash-gray. 
A  narrow  lead-colored  band  extends  along  the  upper  ride  of  the  lat- 
eral line.  The  abdomen  is  yellowish  white,  interspersed  with  small 
gray  points  on  the  scales.  The  lower  ride  of  Ae  head  and  beDy  ii 
of  a  uniform  color.  The  dorsal,  caudal,  and  pectorals  are  gray,  the 
ventrab  and  tbe  anal  yellow.  The  largest  specimens  of  this  species 
aro  from  Lake  Superior.    We  have  also  a  few  from  Lake  Huron. 

I  am  wen  aware  that  the  porition  of  this  species  m  the  genus  Qobio 
IB  not  natural,  as  it  has  neiilier  ihe  particular  cut  of  the  outlmo  of 
ilie  head  which  characterizes  the  European  species  of  Gobio,  nor 
ttieir  narrow  dorsal,  nor  their  projecting  barbel,  nor  their  pharyngeal 
teeth,  but  I  am  unwilling  to  establish  a  new  genus  for  it  before  I 
have  organised  the  American  Cyprinid®  more  extenrively.  I  will 
only  add  that  were  it  not  for  the  barbel  this  species  might  be  veiy 
pToperiy  placed  in  the  genus  Leuciscus.  But  the  European  Leucisci 
have  not  rudiments  of  such  appendages  on  the  rides  even  of  the 
month ;  while  all  ilie  species  of  Cyprindo  of  North  America,  which 
have  been  refened  to  flie  genus  Leuciscus,  have,  as  &r  as  I  know, 
such  short  laiMs.  I  am  therefore  ineGned  to  believe  that  these 
species  wi&  have  to  be  removed  from  (hat  genus,  Leuciscus,  and 
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constitnte  by  tibenuelTei  a  distinct  genua,  to  vhioh  my  €Mno  plm^ 
beta  vill  also  belong,  as  it  is  not  to  be  separated  g/aottnetSij  traa 
LtueUcai  pulchelitti  and  otlier  Americaa  Bpe(aes. 


Lkdouous  wBomAjJBj  Agm. 
PL  m.,  fig.  4. 

At  first  sight  this  apedes  reminds  ns  of  £.  eornvtMi  of  New  Eng- 
land, to  which  it  bean  a  close  resemblance.  Its  general  fbnn  ii 
short  and  stout.  Its  ades  are  much  compresaed.  Ibe  back  ia  veij 
convex.  The  height  of  the  body  is  proportionally  great,  and  ia  ceo- 
tained  only  four  times  in  the  whole  length,  &om  the  anterior  eztrenu^ 
of  the  head  to  the  termination  of  the  caudal.  It  has  thus  a  oorpo- 
lent  form,  and  is  even  higher  than  L.  cormUui.  The  toil  also 
loses  its  dimensions  less  abruptly.  The  head  itself  participates  of 
the  abbroTiated  form  of  the  body,  bwig  Bomewhat  leea  than  a  quarter 
of  its  length.  Its  upper  surface  is  rounded,  very  declirous,  andde- 
acends  abruptly  on  the  snout,  wluoh  renders  it  very  obtuse,  rounded, 
and,  as  it  were,  pronunent.  The  eyM  are  large  and  oiroalar,  pro- 
portionally larger  than  in  X.  eomniia,  and  approach  less  to  the  top 
of  the  head.  They  are  mtuated  bat  little  nearer  to  the  end  of  tfae 
snout  than  to  the  posterior  mar^  of  the  opercular  apparatus.  Tha 
lower  mar^  of  their  wbit  corresponds  to  a  horisontal  line  traced 
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him  the  lonn  of  a  crescent  on  whose  eonyeziirf  the  branchiosiegal 
membrane  is  continaed  to  the  upper  mar^  of  the  operculum. 

The  branchial  fissures  are  large.  There  are  Ihree  stron^y  devel- 
oped branchiostegal  rays,  flattened  and  arched.  The  two  outer  on 
each  mde  may  approach  very  near  to  each  other  on  the  middle  line 
of  the  lower  surface  of  the  head,  where  they  are  parallel  for  a  short 
distance.  The  branchiostegal  membrane  is  endowed  with  great 
elasticity. 

The  rays  of  the  centre  of  all  the  fins  are  bifurcated  to  the  third 
degree.  In  front  of  the  dorsal,  of  the  anal  and  of  the  ventrals  we 
remark  the  rudiment  of  a  spmous  ray,  often  very  difficult  to  recog- 
n»e.  The  following  ray  is  never  bifurcated,  though  distinctly  articu- 
lated as  the  remaining  ones ;  this  is  also  the  case  with  the  ray  of 
the  anterior  mar^n  of  the  pectorals,  and  with  the  great  outer  ray 
of  the  bbes  of  the  caudal,  which  for  this  reason  is  stouter. 

The  anterior  margin  of  the  dorsal  fin  corresponds  exactly  to  the 
middle  of  the  length  of  the  body,  excluding  the  caudal ;  so  that  it 
extends  behind  the  most  prominent  part  of  the  back,  along  the  curve 
of  the  posterior  half  of  the  body ;  its  length  nearly  equals  the  height 
of  its  anterior  margm ;  its  upper  margin  is  very  slightly  rounded. 
The  anal  is  both  lower  and  shorter  than  the  dorsal,  but  its  length 
equals  its  height.  Its  outer  marg^i  is  almost  straight.  The  caudal 
is  admirably  regular  ;  its  posterior  margin  is  notched  by  a  subcircu- 
lar  ereeoent ;  the  ventrals  are  oblong,  rounded,  when  extended ;  their 
oater  orcumference  equals  three  widths  of  their  base ;  their  poste- 
rior extremity  passes  somewhat  beyond  the  anus.  The  pectorals 
have  precisely  the  general  form  of  Ihe  ventrals,  but  they  are  larger ; 
their  terminal  extremity  is  almost  ccmtiguous  to  the  base  of  insertion 
of  the  ventrals. 

Br.  8;  D.  I.,  9;  A.  10;  C.  8,  L,  9,  8,  L,  3 ;  V.  L,  8;  P.  14. 

The  scales  cover  more  than  half  of  each  other  by  imbrication ;  they 
aie  obkmg  in  the  vertical  direction,  and  seen  in  their  natural  posi- 
tion,  they  represent  lozenges  which  vary  a  little  according  to  the 
i^ODS ;  ihe  largest  occupy  the  middle  re^on  of  the  body  as  far  aa 
tbe  pedide  of  the  tail ;  but  on  this  latter  re^on  they  are  broader 
in  proporiMm  to  their  height.  On  the  back  they  have  almost  the 
aiid  the  finm  of  those  of  the  taiL    On  the  belly  they  are  much 
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Soulier  and  sabdranUr.  The  latenl  line  enirei  dighUy  on  tfM 
abdomen  aa  &r  u  the  htught  of  the  asterior  mu^  of  the  donal, 
irtience  it  continaea  almost  directly  towards  the  tiul,  approaehing 
nearer,  howeror,  to  the  lower  line  of  the  body. 

Small  circular  shields  with  depressed  surface,  BurmouiLfed  with 
very  small  conical  and  acnte  p(»nts,  oorer  the  surface  of  the  head, 
the  snout  and  the  back,  ai  &r  as  the  donal  fin.  A  row  of  five  oi 
ax  of  the  largest  border  the  lower  jaw ;  those  of  middle  aiie  covet 
the  extremi^  of  the  snout  and  the  spacf  ntuated  be&re  the  Qjea. 
On  the  back  the;  are  ezcesESTely  small. 

The  head  and  the  back  are  of  a  blni^  black,  thd  fides  and  the 
abdnnen  of  a  gold-colored  yellow,  everywhere  with  a  metallic  refleo- 
tioQ.  The  fins  are  of  uufonn  color  and  participate  of  the  tint  of 
ib»  repons  to  which  they  belong. 

From  Montreal  Biver  on  the  eastern  akve  of  Idike  Superior. 


LiDoisots  asAOiLis,  Agass. 

There  is  still  another  ZieneisouB  which,  at  first  right,  one  mif^ 
be  disposed  to  oonfoond  with  L.  cormttut  or  with  the  frontoHt 
above  described.  And  it  must  be  confessed  that  it  has  maoh  anal- 
ogy with  those  two  species,  between  which  it  must  be  placed  in  a 
natural  series. 

Ill  a  family  so  mimcn.iud  in  sinx'ies  03  that  of  the  Cyi 
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HI  comieetioii  with it,I im  satisfied  that  they  AoM  eonstitate  a  dis' 
tiliet  genus,  charaeteriied  ohiefly  by  their  soales,  whioh  are  so  much 
kif^iar  than  long,  besides  the  particular  form  of  their  head  and  body 
and  their  pharyngeal  teeth.  There  are  some  more  species  of  ilbiB 
gsnus  yet  undescribed,  which  haye  been  discovered  in  Pennsylvania 
by  Profl  Baird ;  but  I  do  not  know  one  from  Europe. 

Ihon{^  the  length  of  this  spedes  is  the  same  as  tiiat  of  L.  frtrn^ 
folfs,  its  general  form  shows  a  marked  diflbrence.  It  ia  fusiform, 
sather  slender  but  very  compressed,  the  curve  of  the  back  being 
very  elliptical,  and  the  abdomen  making  a  stronger  projection. 
Ibe  hei^t  is  somewhat  less  than  a  quarter  of  the  whole  length. 
Tbe  head  is  small  and  conical ;  its  upper  surface  rather  flattened 
liian  convex,  with  a  less  marked  declivity.  The  anterior  part,  less 
devdoped  than  in  tiiie  X.  frontaUij  renders  the  head  more  pomted, 
tboo^  the  snout  be  obtuse.  The  eyes  are  somewhat  larger,  and 
nearer  the  upper  margin  of  the  skulL  The  foce  is  less  developed, 
both  jaws  are  of  equal  length.  The  opercular  and  branchiostegal 
ajqparatus  are  less  robust.  The  head  forms  about  the  fifth  of  the 
entire  lengtii,  and  this  slight  difference  in  the  proportions,  when 
oompared  with  L.  frontcdis,  accounts  for  the  differences  of  the 
general  form,  which  we  have  noticed  above.  Again,  as  the  conse- 
gnence  of  a  more  slender  body,  smaller  fins  are  required  to  sustain 
it,  and  there  being  space  for  separation  between  them  they  become 
men  distant  from  each  other.  Thus  is  the  distance  enlarged 
between  the  extremity  of  the  pectorals  and  the  base  of  the  ventrals, 
and  between  the  extremity  of  the  ventrals  and  the  anus.  All  the 
fins,  taken  together,  are  smaller  than  in  L.  frontalis.  Thus  the 
peetorals  and  the  ventrals  are  less  widened,  while  the  lengtii  is  the 
same.  The  dorsal  is  higher  than  it  is  long ;  the  anal  lower  than  the 
dorsal,  but  also  hi^er  than  long.  The  caudal  is  narrower,  a  natural 
oonaequence  of  a  smaller  taSl. 

Br.8;  D.I,9;  A.  1, 10;  0.4,1,9,8,1,4;  V.8;  P.  15. 

The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  present  bifurca- 
tions of  the  second  degree  only ;  slight  indications  of  three-fold 
bifarcation  are  observed  on  the  central  rays  of  the  ventrals  and  anal, 
baft  with  less  regularity  than  in  the  joeceding  spedes. 
.  The  soalee  are  larger  than  those  of  L.  fnmialisj  and  are  less 
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extenarety  imbricated,  shoimig,  howerer,  Hie  same  proportionfl  cm 
Hie  diflerent  re^ons,  vhioh  we  have  ^ren  fin-  tlie  preceding  spedN. 
The  lateral  line  is  apparently  the  same ;  only  the  omre  inflected  on 
die  abdomen  seems  wider. 

The  baok  and  tJie  head  are  greenish-brown ;  the  lower  foce  of  Uu 
head  and  the  abdomen  are  of  a  very  pale  golden  yellow,  with  a  very 
brilHant  mlvery  reflectioa  of  the  scales.  The  opercolom  is  gold 
colored.  The  rays  of  the  dorsal,  candal,  and  pectoral  fins,  hare  a 
gray  tint  on  a  yellowi^  groond.  The  Tentrals  and  the  anal  are  rf 
a  golden  yellow,  like  the  abdomen. 

The  head  is  smooth ;  we  notice  only  on  the  space  between  die  eye 
■nd  the  ocdput  some  radimenta  of  tubercles  hidden  beneath  the 
skin,  perceptiMe  only  to  the  toach. 

This  species  is  distingoished  &om  L.  comvtut,  not  only  by  tin 
color  of  ita  fins  and  the  absence  of  annatm?e  on  the  head,  bat  also 
by  dififorenoes  in  the  general  form  vtd  straotnre  of  the  fins,  anal- 
Ogons  to  those  which  we  hare  p(niited  oat  in  L.  frontaU$. 

From  Lake  HoxoD. 


Lbuoibods  Htn>80imis,  Dekay. 
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We  most,  howeYW^reaoA  that  the  figures  which  they  ^Ye  of  it  are 
rather  incomplete.  The  oldest  is  still  the  best  for  the  general  out- 
Knee,  and  the  spedee  is  there  more  eacniy  recogniied  than  by  that  of 
the  Fauna  of  New  York,  where  the  fins  are  too  stiflf  and  too  recti- 
linear,  and  the  scales  drawn  in  an  inverse  direction  from  what  they 
are  in  nature,  the  posterior  mar^  being  turned  towards  the  head. 

The  finrmula  for  the  fin  rays  is  as  follows : 

Br, 8;  D.  H.  9;  A.  IL,  9;  0.4,1.  9,  8,1.,  4;  V.  8;  P.  16. 

A  yeiy  sli^t  difference  in  the  dorsal  and  anal  may  be  noticed, 
bat  we  consider  it  of  little  importance  here.  Their  rays  bifurcate 
to  the  third  degree,  with  a  few  unsymmetrical  indications  of  a 
three-fold  bifurcation  on  one  of  the  rays  of  the  anal,  and  on  some  of 
the  central  ones  of  the  lobes  of  the  caudal  The  rays  of  the  pecto- 
rab  subdivide  only  once.  As  for  the  branchiostegal  rays,  we  find 
OB^  three  of  them,  though  DeWitt  Clinton  has  counted  four ;  per- 
haps he  counted  the  suboperculum.  Dr.  Dekay  does  not  mention 
them.  There  is  also  something  to  be  corrected  respecting  the  lat- 
eral line ;  the  former  says  it  is  obsolete ;  the  latter  describes  it 
as  straight.  On  the  individuals  which  we  have  had  under  notice, 
it  is  almost  median ;  arising  from  the  upper  angle  of  the  opercu* 
lam,  it  is  deflected  upon  the  abdomen  to  rise  again  gradually  beyond 
the  dorsal  fin,  and  finally  to  extend  straight  towards  the  extremity 
of  the  tail. 

From  Lake  Superior  and  Lake  Huron.  Very  common  about 
Fort  T^niliam  and  the  Pic. 

This  is  another  form  of  the  group  of  Leucisci,  of  which  there  is 
BO  representative  in  Europe.  It  is  likely  to  become  the  type  of  a 
distinct  genus ;  for  it  has  many  striking  peculiarities.  I  have,  how- 
ever, refrained  firom  establishing  it  until  I  shall  have  ascertained 
whether  the  specimens  found  in  diflforent  localities  are  specifically 
identical  or  not 


Booh  a  critical  revimon  of  the  fishes  of  Lake  Superior,  and  the 
other  great  Oanadian  lakes,  was  the  first  necessary  step  in  the  inves- 
tigation I  am  tracing,  in  order  to  ascertam  the  natural  primitive 
rehtiOM  between  them  and  the  re^on  which  they  inhatut.    Before 
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dnwing  the  eonbhirioiM  irtiab  follow  dinod^  tma  these  tuAa,  I 
flhoold  introduce  a  nnulsr  fiat  of  the  firiiea  living  in  nmilu  IktitodM, 
or  onder  mmilu  (ntemnBtanoei,  in  other  parts  of  Hie  world ;  and  more 
pHtioulariy  of  the  apeciee  of  Xortheni  Europe.  Bat  saoh  a  firt,  t* 
be  of  an;  use,  sboold  be  tiiroo^ioat  b»ed  upon  a  oritioal  oompan- 
tive  inregtigatioD  of  all  tiio  apeffles  of  that  omtinent,  whioh  wonM 
lead  to  too  great  a  digrearion.  The  oompariBon  of  the  fieahwater 
Mies  of  Europe,  iHiich  ewreapood  to  thoee  of  Nordi  America,  hai 
been  carried  so  fitr,  that  I  fl»el  joatified  in  asstuning,  libM.t  is  reallj 
&e  fact,  that  all  &a  speoiea  of  North  America,  without  a  nngle  ez- 
eeptioa,  difier  from  those  of  Europe,  if  we  limit  ooraelvea  striotly  to 
fiahes  wluch  are  exolunvelj  inhabitants  of  freshwa^. 

I  am  well  aware  that  the  aalmoa  which  rans  np  the  riven  of 
Northern  and  Central  Eorope,  also  oconra  oa  the  eastern  8h<wee  of  Aa 
Dorthempartof  North  America,  and  nmsap  tiie  rivers  emptjiDg  into 
the  Atlantic.  But  this  fish  is  one  of  the  marine  arctic  fishes,  which 
migrates  with  many  others  aminally  farther  sonth,  and  which  nogra- 
tor;  8pe<ne8  is  common  to  both  contineDta.  Those  species,  howerer, 
which  never  leave  the  freehwateis,  are,  without  exception,  different 
m  the  two  continenta.  Again,  on  each  of  the  «oatanent8,  they  differ 
in  various  latitudes ;  some,  however,  taking  a  wider  range  Uiaa 
others  in  their  natural  geographical  distribution. 

The  freshwater  fishes  of  North  America,  which  fbrm  a  put  of  its 
?ratc  fauna,  cxtcpil  Qvur  very  conaidomMe  fflouiiJ.  for  there  is 
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ifanost  the  wliole  extent  of  fhat  &iina,  irtiile  others  appear  circmn- 
•cribed  wiihm  very  narrow  limits. 

KoW)  such  differences  in  the  range  which  the  isolated  spedes  take 
in  the  fiumaa  is  a  muTersal  character  of  Ihe  distribution  of  animals ; 
•ome  spedes  of  certain  families  oovering,  wiUioat  distinction,  exten* 
mre  grounds,  which  are  occaped  by  several  species  of  other  fiunilies, 
fimited  to  particular  districts  of  the  same  lone. 

But,  after  making  due  allowance  for  such  variations,  and  taking  a 
general  view  of  the  subject,  we  arrive,  nevertheless,  at  this  condii- 
aon ;  that  all  the  freshwater  fishes  of  the  district  under  examination 
are  peculiar  to  that  district,  and  occur  nowhere  else  in  any  other 
part  of  the  world. 

They  have  their  analogues  in  other  continents,  but  nowhere  beyond 
Ae  limits  of  the  American  continent  do  we  find  any  fishes  identical 
with  those  of  the  district,  tiie  fauna  of  which  we  have  been  re- 
eently  surveying.  The  Lamprey  eels  of  the  lake  district  have  very 
elose  representatives  in  Europe,  but  they  cannot  be  identified.  The 
Blargeons  of  this  continent  are  neither  identical  with  those  of  Europe 
nor  with  those  of  Asia.  The  cat-fishes  are  equally  different.  We 
find  a  similar  analogy  and  similar  differences  between  the  perches, 
pickerels,  eelpouts,  salmons,  and  carps.  In  all  the  families  which 
occur  throughout  the  temperate  zone,  there  are  near  relatives  on  the 
two  continents,  but  they  do  not  belong  to  the  same  stock.  And  in 
ad^tion  to  these,  there  are  also  types  which  are  either  entirely  peculiar 
to  the  American  continent,  such  as  Lepidosteus  and  Fercopsis,  or 
belong  to  genera  which  have  not  simultaneously  representatives  in 
the  two  worlds,  and  are  therefore  more  or  less  remote  from  those 
which  have  such  close  analogues.  The  family  of  Percoids,  for  in- 
atanoe,  has  several  genera  in  Europe,  which  have  no  representatives 
in  America ;  and  several  genera  in  America  which  have  no  repre- 
lentativeB  in  Europe,  besides  genera  which  are  represented  on  both 
ooQtiiieniB)  though  by  representatives  specifically  distinct. 

Such  &e\s  have  an  important  bearing  upon  the  history  of  creation, 
and  it  would  be  very  unphilosophical  to  adhere  to  any  view  respect- 
ing its  plan,  which  would  not  embrace  these  facts,  and  grant  them 
tibeir  foil  meaning.  K  we  face  the  fundamental  question  which  is  at 
die  bottom  of  this  particular  distribution  of  animals,  and  ask  ourselves, 
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where  have  aU  theae  fishes  been  created,  there  ciui  be  bat  erne  annrer 
^ren  which  will  not  be  in  con^ct  and  direct  contradiction  with  the 
bets  thenuelTee,  and  the  laws  that  regulate  animal  life.  The  fishes 
and  all  other  freshwater  animals  of  ^e  re^on  of  the  great  lakes, 
most  hare  been  created  where  they  live.  They  are  circnmsciibed 
within  boondaries,  over  which  thej  cannot  pass,  and  to  which  there 
is  no  natural  access  &om  other  qoarteis.  There  is  no  tnoe  of  Iheir 
having  extended  fortiier  in  their  geographical  distribntion  at  any 
former  period,  nor  of  their  having  been  limited  mthin  narrower 
boundaries. 

It  cantMt  be  rational  to  suppose  diat  diey  were  created  in  acme 
oUier  part  of  the  world,  and  were  transferred  to  this  continent,  to 
die  away  in  the  region  iritere  they  are  supposed  to  have  originated, 
and  to  mal%ly  in  the  rej^on  where  they  are  found.  There  is  no 
reason  why  we  should  not  take  the  present  evidence  in  their  distii- 
bution  as  the  natural  fact  respecting  their  ori^,  and  that  they  ue, 
and  were  from  the  beginning,  best  suited  for  the  country  where  they 
are  now  found. 

Moreover,  they  bear  to  the  species  which  inhabit  umilar  regions, 
and  Eve  under  similar  circumstances  in  Europe  and  Asia,  and  the 
Pacific  side  of  this  continent,  each  relations,  that  they  appear  to  the 
{^ilosophical  observer  as  belonging  to  a  plan  which  has  been  carried 
out  in  its  details  with  refereDce  to  the  general  arrangement.  The 
of  Euroiic,  Asia,  ami  the  Pacific  aido  of  this  contiiR'iit,  i 
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to  denying  that  the  creation  has  been  made  according  to  a  wise  plan. 
It  were  denying  to  the  Creator  the  intention  of  establishing  well 
regulated  natural  relations  between  the  beings  he  has  called  into 
existence.  It  were  denying  him  the  wisdom  which  is  exemplified  in 
nature,  to  ascribe  it  to  the  creatures  themselves,  to  ascribe  it  even 
to  those  creatures  in  wluch  we  hardly  see  evidence  of  consciousness, 
or  worse  than  all,  to  ascribe  this  wonderful  order  to  phymcal  influences 
or  mere  chance. 

As  soon  as  tins  general  conclumon  is  granted,  there  are,  however, 
some  further  adaptations  which  follow  as  a  matter  of  course.  Each 
type,  being  created  within  the  limits  of  the  natural  area  which 
it  is  to  inhabit,  must  have  been  placed  there  under  circumstances 
fikvonble  to  its  preservation  and  reproduction,  and  adapted  to  the 
fblfilment  of  the  purposes  for  which  it  was  created.  There  are,  in 
siimals,  peculiar  adaptations  which  are  characteristic  of  their  species, 
and  which  cannot  be  supposed  to  have  arisen  firom  subordinate  influ- 
eocee.  Those  which  live  in  shoals  cannot  be  supposed  to  have  been 
created  in  single  pairs.  Those  which  are  made  to  be  the  food  of 
odierB  cannot  have  been  created  in  the  same  proportions  as  those 
which  feed  upon  tiiem.  Those  which  are  everywhere  found  in  innu- 
merable  specimens,  must  have  been  introduced  in  numbers  capable  of 
maintaining  their  normal  proportions  to  those  which  live  isolated,  and 
are  comparatively  and  constantiy  fewer.  For  we  know  that  this  har- 
mony in  the  numerical  proportions  between  animals  is  one  of  the  great 
laws  of  nature.  The  circumstance  that  species  occur  within  definite 
limits  where  no  obstacles  prevent  their  wider  distribution,  leads  to  the 
farther  inference  that  these  limits  were  assigned  to  them  from  the 
bejpnning,  and  so  we  should  come  to  the  final  conclusion,  that  the 
order  which  prevails  throughout  the  creation  is  intentional,  that  it  is 
regulated  by  the  limits  marked  out  on  the  first  day  of  creation,  and 
that  it  has  been  maintained  unchanged  through  ages,  with  no  other 
modifications  than  those  which  the  higher  intellectual  powers  of  man 
enable  him  to  impose  upon  some  few  of  the  animals  more  closely 
connected  with  him,  and  in  reference  to  those  very  limited  changes 
which  he  is  able  to  produce  artificially  upon  the  smiieM^e  of  our  globe. 


DESCEtlFnON  OF  SOME  NEW  SPECIES  OF  BEFTILES  FBQM 
THE  REGION  OF  LAKE  SUPERIOK. 


Htlodxs  haculatcs,  Agass. 
PI.  "VI.,  figj.  1,  2,  8. 

This  speciee  a  bo  characteristic  as  to  leave  no  difficulty  in  disiifr 
gmshing  it  from  those  already  known  belon^g  to  Hie  same  genni. 
Its  form  is  narrow,  elongate  ;  and  its  head  smaller,  in  proportion  to 
(lie  body,  than  in  any  other  speaea.  The  length  of  the  head  is  o<m- 
tained  twice  in  tiie  length  of  the  body,  thos  forming  one-third  of  tlie 
whole  length.  The  body  is  oblong,  rounded,  somewhat  broader  than 
hi^,  tapering  towards  its  posterior  extremity.  The  head  is  ellipli- 
cal,  tapering  towards  the  saont,  somewhat  distinct  from  the  tnnlc  1^ 

aWsht  coiitraction  of  the  neck  ;   its  greateat  width  ia  bdjiml  the 
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He  Embe  are  rery  dender ;  ihe  fingers  very  slim,  and  free  for 
tfirir  whole  length.  The  earpns  and  tersns  are  hardly  broader  than 
the  forearm  and  leg.  The  posterior  extremities  exceed  the  length 
ef  the  body  by  Hie  length  of  the  longest  finger.  -  All  the  fingers  are 
tamed  in  one  direction,  bent  outwards.  The  anterior  limbs,  half  as 
long  as  the  posterior,  have  the  two  oater  toes  tamed  outwards,  while 
Hie  two  others  are  arched  inwards. 

The  upper  surface  of  the  head  is  smooth,  as  are  also  the  back  and 
the  legs ;  but  the  sides  are  oovered  with  nunute  cutaneous  tubercles, 
iHiich  extend  orer  the  whole  lower  surlkce  of  the  body,  where  they 
increase  in  size  ;  they  extend,  also,  over  the  ttugh  and  forearm ;  the 
lower  jaw  and  extremities  of  the  limbs,  alone,  being  perfectly  smooth 
underneath. 

The  color  is  of  a  bluish  gray,  irregulariy  speckled  with  small  black 
dots,  which  are  partly  oblong,  partly  circular,  and  very  well  circum- 
eeiibed  in  their  outlines,  so  that  they  show  distinctly,  notwithstanding 
Hie  sfight  diflforence  in  color.  The  lower  surface  is  of  a  yellow- 
oh  white,  dark  upon  the  sides,  lighter  and  purer  under  the  head  and 
along  the  mar^  of  the  lower  jaw.  A  very  narrow  white  band 
extends  along  the  margin  of  the  upper  jaw,  as  far  back  as  the  insei^ 
tikm  of  the  arm,  upon  which  it  encroaches  somewhat. 

Rgs.  1,  2,  represent  the  species  of  the  natural  size  ;  the  first,  in 
the  natural  attitude  of  the  animal ;  the  second,  as  seen  from  below. 
Fig.  8  represents  a  tadpole,  remarkable  for  the  great  length  the  tail 
still  preserves,  the  legs  being  already  yery  fisur  advanced  in  their 
development.  Whether  they  undergo  their  metamorphoses  in  one 
season,  or  spend  the  first  winter  in  an  intermediate  state  between 
their  larval  and  adult  form,  has  not  been  ascertained. 

Baka  niqrioaks,  Agass. 

PI.  VI-,  figs.  4, 6. 

This  species  is  mtermediate,  with  reference  to  its  size  and  the 
development  of  its  limbs,  between  B.  damiUms  and  B.  haleoina. 
It  differs  from  both  by  its  color,  and  by  the  form  of  its  legs  ;  the  lund 
foot  being  more  extensively  palmate,  and  their  membrane  extending 
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to  the  base  of  the  last  fingen.  The  fingers,  however,  an  compan- 
tively  more  slender,  and  those  ot  ILe  anterior  foot  more  nneqnal 
when  compared  to  each  other. 

The  head  is  rather  prominent,  the  snont,  howerer,  being  roonded. 
The  nostrils,  which  are  very  small,  open  at  its  extremit;.  The  eyes 
are  circular,  and  of  medium  siie,  ^if^tly  prominent.  The  appet 
eyelid  rises  to  the  greatest  height  of  the  head.  The  tympanic  drck 
ia  very  Urge,  and  very  near  the  ortut.  The  month,  widely  sj^tj  is 
provided  with  acute  teeth  apon  the  whole  mar^  of  the  upper  jaw. 
There  is  also  a  small  gronp  of  teeth,  in  pairs,  upon  the  palaial  bcmea. 
The  tongue  is  broad,  oblong,  pear^iaped,  lining  the  urttole  floco*  of 
the  mouth  firom  the  symphyns  of  the  lowef  jaw ;  it  temunatea  back- 
wards in  two  obtuse  lobes. 

The  body  is  proportionally  long,  orate,  the  head  fomung  one-third 
of  the  whole  length.  A  cutaneous  keel,  of  the  same  color  as  the 
mun  hue  of  the  back,  eitendB  on  both  ndes  &om  the  posterior  angle 
of  the  orbit  to  the  anus.  The  posterior  limbs  are  hagar  than  the 
whole  body  by  the  whole  length  of  the  feet.  !I^e  thighs  are  OHn- 
paratively  thick  and  short.  The  anterior  limbs  bear  the  same  pro- 
portion to  the  use  of  the  whole  body  that  are  usually  observed  m 
the  various  species  of  frogs.  Figfi.  4  and  6  gjve,  not  only  an  accurate 
idea  of  the  general  appearance  of  the  animal,  but  the  proportinud 
thickness  and  length  of  the  toes  are  drawn  with  the  greatest 
Qunuteness. 


bbptilb8  ov  laxb  bdfkbior.  881 

Orotophobus. 
PL  VL,  figs.  6  to. 8. 

I  abBtain  from  ^ving  a  specific  name  to  this  species,  from  fear  of 
ad&g  a  useless  synoajm  to  its  nomenclature.  It  is,  indeed,  very 
doselj  allied  to,  and  probably  identical  with  (7.  tergeminus.  Its 
head,  however,  is  rather  elliptical  than  triangolar,  and  the  spots 
which  cover  it  differ,  as  may  be  seen  on  comparing  our  figure  with 
that  of  Dr.  Holbrook.*  The  snout  is  truncate.  Having  no  authentic 
specimen  of  O.  tergemmm  to  compare  with  mine,  I  shall  only  point 
out  the  difierences  I  have  noticed  between  my  specimen  and  the  de- 
scription and  figure  of  Dr.  Holbrook,  leaving  it  to  future  comparisons 
to  settle  the  question  of  the  specific  identity  or  diflforence. 

The  general  color  is  the  same  as  that  of  C.  UrgeminuSj  but  the 
two  brown  bands  which  exist  along  the  neck*  on  each  side,  and  con- 
Terge  upon  the  back,  are  shorter.  The  bands  of  the  same  color,  which 
arise  from  the  eyes,  extend  beyond  the  angle  of  the  mouth,  and 
nearly  meet  tiie  other  bands,  where  they  unite  with  the  first  spot  on 
the  back.  The  width  of  these  bands  covers  three  rows  of  scales. 
^Die  white  band  below  this  is  much  narrower,  and  covers  but  one 
ffln^e  row  of  scales,  and  is  bent  at  the  angle  of  the  mouth.  Along 
the  back  there  are  thirty  oblong  transverse  spots,  deeply  emar^nate 
OD  the  anterior  »de,  and  slightly  concave  on  the  posterior  ride  back- 
wards. They  appear  like  a  pur  of  spots  united.  Upon  the  tail 
there  are  five  quadrangular,  oblong,  transverse  spots,  m  advance  of 
tiie  caudal  plates.  Upon  the  sides  there  is  a  double  row  of  smaller 
qpots,  of  an  oblong  or  subcircular  form,  varying  in  size,  and  alternat- 
ing with  each  other,  while  in  (7.  tergemmvs  there  is  only  one  small 
lateral  row.  The  lower  surface  of  the  body  is  mottled  with  black  and 
white,  with  very  minute  gray  dots.  There  are  one  hundred  and 
thirty  abdominal  plates,  apparently  broader  than  those  of  C.  tergemi- 
nus;  and,  in  addition,  in  advance  of  the  anus,  they  are  of  a  semicir- 
cular form.  The  caudal  plates  are  twenty-eight  in  number,  twenty- 
five  of  which  are  entire,  and  three,  in  advance  of  the  rattie,  bilobed. 

•  North  American  Herpetology,  toL  HL,  PL  5. 


The  lobea  of  die  r&tUe  have  the  BUne  dimennona  as  ihote  of  C. 
tergeminut.  The  whole  leagQi  of  Qa  body  is  two  feet  two  inches ; 
the  head  meaaares  one  inch  and  a  c^uarter ;  the  tul,  three  inches 
and  fire^ighths  of  an  inch.  There  are  other  slight  diSerencos  in 
the  proportional  length  of  &»  body  and  of  the  tail,  oorresponding 
to  the  diSereqces  noticed  in  the  greater  nnmber  of  caudal  plates 
and  the  greater  width  of  the  abd(Hninal  plates. 

The  specimen  was  can^t  on  the  eouthem  extrendty  of  Lake  Huron. 

Be^des  those  spedes,  the  following  reptiles  oconr  about  Lain 
Bnpeiior : 

"  a  tpoaxa  alUed  to  li^dn,  ftom'  IdJte  Boraii 

Bnfii  Americaans, 
Haiia  luleoimu 
"     ^lislicik 

These  three  spedes  ooonr  as  &r  north  as  Neepigon  Bay,  and  a 
carcumstance,  which  has  straok  me  very  fordUy,  is  the  remaricabla 
■iae  of  the  spetumena  obserred  in  Uieoe  hig^  latatodea. 

Flethodon  erftliTDnotiii  Bd. 

Henobrnnchiu  macnlatoi.    This  ipeeieB  doa  ncA  pnperij  octmr  in  Laka 
SapeiioT,  bat  la  fbosd  in  Mnddj  I«ke,  bdow  Snk  St  Marie. 


VIII. 

REPORT  OF  THE  BIRDS  COLLECTED  AND  OBSERVED  AT 

LAKE  SUPERIOR, 

BT   J.    ■.    OABOT. 


The  striking  scarcity  of  birds  and  qtiadrapeds  about  the  lake  has 
already  been  noticed  in  the  Narrative.  In  the  case  of  the  granivo- 
roos  and  fra^vorous  species,  this  mi^t  be  accounted  for  from  the 
scarcity  of  their  proper  food.  To  the  insectivorous  birds,  howeyer, 
tfiis  reasoning  certiunly  could  not  apply.  One  would  have  expected 
to  find  the  warblers,  especially,  breeding  in  abundance  in  this 
reipon.  But  the  only  birds  that  could  be  called  tolerably  abundant 
(except  in  special  localities)  were  Zonotrichia  pennsylvanica,  and  in 
a  less  degree,  Parus  atricapillus  and  Ampelis  cedrorum.  Some- 
thing, no  doubt,  must  be  attributed  to  tiie  season,  many  birds  having 
passed  further  northward,  and  others  being  engaged  in  incubation. 
Then  all  birds  are  more  silent  at  this  season,  and  lees  inclined  to  loco- 
moticm.  On  the  other  hand,  we  found  a  great  abundance  and 
variety  of  birds  at  the  Sault,  much  greater  than  would  be  found  in 
Bfaesachusetts  at  that  season.  And  whenever  we  came  to  a  trading 
poet,  we  found  a  great  difference  in  this  respect,  although  the  In- 
dians, whether  from  scarcity  of  food  or  from  wantonness,  destroy 
great  numbers  even  of  the  smaller  species.  It  would  seem,  that 
apart  from  a  more  abundant  supply  of  nourishment,  the  neighbor- 
hood of  man  is  in  some  way  attractive  to  birds, — ^partiy  perhaps 
from  the  greater  freedom  of  such  situations  from  beasts  and  birds  of 
prey.  As  to  the  water-birds,  the  nature  of  tiie  country  would  at 
onoe  indicate  that  none  but  pscivorous  species  were  to  be  expected. 
In  the  annual  nugrations,  it  is  said  large  numbers  of  ducks,  and 
particularly  of  geese,  alight,  for  a  day  or  two,  m  the  streams  and 
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pools  of  the  8b<HV.  Bat  the  deep,  cold  waters  of  Uie  Iske,  permittiDg 
no  growth  of  WAter-plants,  except  occasoually  in  a  sheltered  oove, 
possess  no  attractions  farther.  Accordingly,  the  onlj  water-birds  we 
saw  were  Lams  argentatos,  ColTmbos  glacialis  and  Mergaa  cncnl- 
latas,  all  which  we  usually  saw  in  small  numbers  every  day,  and 
one  specimen  of  Colymbus  septentiionaUs.  In  the  nto^borbood  of 
Petnnt  we  saw  black  terns  in  abtmdaDce,  and  heard  that  bodh 
of  the  lightKwlored  speeiee  bred  about  St.  Joseph's  IsUuid,  but  we 
saw  none  of  them  beyond  the  8t.  Clur. 

Seeing  the  importance  that  is  be^nning  to  be  {pren  to  even 
minute  detuls  of  geographical  distribation,  I  have  sabdivided  the  fid- 
lowing  list  of  species  observed,  so  as  to  present  first  the  tppedea  of  moat 
extenfflve  range,  and  afterwards  those  of  more  confined  tocalitiea. 


from  the  SavU  U>  Fort  WiOiam. 
Cornu  cedromio. 
Ampelis  cacalotL 
Faros  atdoqriUni. 
Begnln*  Mtrapo. 


From  the  SauU  totkePic. 
SioUa  Wilaoni. 
Mniotilta  aativL 
Setophaga  mtieilla. 
^tta  canadBiLBi. 


Himndo  bicolor. 
Zonotrichia  pennajrifanica. 


Tringoidea  nutcnlarub 


Zouotrichia  scM^alu. 
Pandion  Cuolinenn. 

From  the  Smiit  to  Jfiot^ncMM. 
Comu  AmericsDiu. 
Cjanocorax  criitatiu. 
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AitJ^StndL 
AgeUios  pboeniceiu. 
Yiieo  norebancensis. 
ICniotilta  maritima. 

**        FennsylTanicft. 
Trichat  FliDadelphia. 
Setaphaga  WUioniL 
Guinea  ladoriciana. 
Zonotrichia  SaTanna. 
Sfminm  nebaloram. 
ColTmbiii 


Neighborhood  of  Mamovue* 
Cbordeilef  Yirginianiu. 
IfmoCilta  striata. 

AiihePie. 
Coiaplef  anratus. 
Tudiif  bnmneus. 


At  the  Pic, 
Mniodlta  peregrina  (and  joung). 
Myiobios  nonciola. 

"        Yirens. 
Zonotricbia  pusilla. 
**         LincdniL 

Neighborhood  of  St.  Ignaee. 
Falco  peregriiras  (unfledged). 
Somiaulola. 

At  Fort  William. 
Cotyle  Tiparia. 
Ceryle  alcjon. 
IVinga  ScbinziL 
Totanns  flaTipes. 

At  the  Sault  and  Fort  William. 
Setopbaga  canadensis. 
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IX. 

DESCRIPTIONS  OF  SOME  SPECIES  OF  LEPIDOPTEBA,  FBOlf 
THE  KOBTHEKN  SHOBES  OF  LAKE  SUPEBIOB. 

BT  PK.   THUtnxnS   WILLIAM    HASKIB. 


PONTU  OLSKACBA   H. 
PI.  Vn.,  fig.  1. 


Pontia  oUraeea  Hanis,  Nev  England  Fanner,  toI.  YIII.,  p.  408 
(1829). — ^IMscouree  before  the  Massachusetts  Horticultui»l  So- 
ciety, p.  7,  21  (18S2).— Catalogue  of  Insects  of  Massachnsette, 
in  Hitchcock's  Report,  Ist  ed.  p.  589  (1833).— The  same,  2d 
ed.  p.  590  (1835). — Report  on  Insecte  of  MassacfaosettB  inju- 
rious to  Vegetation,  p.  213  (1841).— Kirbj,  Fauna  Bopeafr 
Americana,  Part  IV.,  p.  288  (1837). 

1  Boiaduval.  Sticoiua  Gtin.  dea  Lecidonterea.  tome  I.. 
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and  18  acmietiiiies  entirely  wanting.  Specimens  of  the  females  hare 
been  seen,  thongh  rarely,  with  one  or  two  dusky  spots  on  the  upper 
aide  of  the  forewings,  towards  the  outer  ma^g^I• 

The  eggs  of  this  insect  are  pyriform,  longitudinally  ribbed,  and 
of  a  yellowish  color.  The  larva  is  pale  green,  very  minutely 
spiinUed  with  darker  dots,  and  with  a  darker  dorsal  line.  It  grows 
to  the  length  of  one  inch  and  a  quarter.  Its  natural  food  is  ui^ 
known,  but  it  is  found  abundantly  on  tiie  leaveft  of  the  mustard, 
iomip,  radish,  cabbage,  and  other  cultivated  oleraceous  plants,  to 
which  it  is  often  very  injurious.  The  pupa  is  pale  green  or  white, 
regularly  and  finely  spotted  with  black.  There  is  a  conical  projeo- 
tkm  on  the  front,  and  a  securiform  one  on  ihe  thorax ;  and  the  sides 
of  the  body  are  angular  and  produced  in  the  middle.  Length  of  the 
pupa  eight-tenths  of  an  inch.  The  pupa  state  lasts  about  eleven 
days  in  the  summer,  and  continues  through  the  winter ;  there  being 
two  broods  of  the  larva  in  the  course  of  one  season. 

This  species  rarely  extends  further  south  than  the  latitude  of  New 
Hampshire.  It  has  not  been  figured  before.  Mr.  Kirby's  Pontia 
caUa  may,  perhaps,  be  only  a  variety  of  it. 

DeILEPHILA   GHAlLfiNE&II   H. 

PL  VII.,  fig.  2. 

Spltinx  I^lobii  Harris,  Gat.  Ins.  Mass.  in  Hitchcock's  Report,  Ist 
ed.,  p.  590  (1833).— The  same,  2d  ed.,  p.  591  (183:)). 

DeUephUa  Chamcerierii  Harris,  Catalogue  of  North  Amer.  Sphin- 
ges. Amer.  Joum.  Science,  vol.  86.,  p.  805  (1839). 

Olivaceo-brunnea ;  capite  thoraceque  linea  laterali  alba ;  alls  prim- 
oribiis  vitta  duplici  intermedia,  apice  attenuata,  parte  exteriori  denta- 
tt  pallid^  ochracea,  parte  interiori  flexuosa  fusca;  secundariis  nigro- 
foadf,  fascift  lata  macula  rubra  indudente  rosea,  intus,  ciliisque 
albis ;  abdomine  punctis  sex  dorsalibus  albis,  lateribus  fasciis  duabus 
nigris  et  albis  props  basin,  duabusque  albis  posterioribus  abbreviatis. 

Alar.  ezp.  2| — 8  unc. 

(ttve-browny  with  a  white  lateral  line,  extending  firam  the  fiEoml 
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aboTA  the  ejtt  on  &&  ndM  of  the  liiorai,  wfaere  it  is  margined 
above  with  block.  Palpi  white  below.  Forewings  with  a  black 
spot  at  base  and  anottier  adjacent  to  a  white  daah  within  the  nuddle 
of  the  oater  edge ;  a  flexaoos  buff-colored  sbipe,  beginning  near  the 
base  of  the  inner  mar^n,  indented  extenialty,  extends  to  the  tip,  and 
ia  boanded  within  bj  a  dark  brown  tapering  stripe.  Hindwings 
blackish,  or  dosk;  brown,  with  a  broad  rnnnons  rosy  band  including 
a  deep  red  spot,  uid  oniting  with  a  white  one  near  the  inner  angle. 
Fringes  of  the  hindwings,  and  inner  edge  of  the  forewinga  white. 
Abdomen  with  a  dorsal  series  of  six  white  dots ;  two  black  and  two  al- 
temadng  white  bands  on  each  nde  of  the  base,  and  two  narrow  tnuu- 
Term  white  lines  near  the  tip ;  ventral  segments  edged  with  white. 
Legs  brown ;  the  tibiie  edged  extemallj  witii  white. 

This  species,  which  oocnrs  abnndantjy  in  New  Hampshire,  was 
taken  on  the  northern  shore  of  Lake  Superior,  and  is  now  figm?ed 
tor  the  first  time.  It  is  the  American  representative  of  DeiUphila 
Cfalii.  Mr.  Kirby's  2).  intermedia,  which  has  the  stripe  on  the 
{brewings  of  a  pale  rose^wlor,  and  waists  t^e  dorsal  series  of  white 
dots,  may  possibly  be  a  local  variety  of  B.  Chameenerii.  The  larva 
of  onr  species  lives  on  the  ^pUoHam  angua^foUum.  It  is  bronsed 
green  above,  and  red  beneath,  with  nine  round  cream-colored  spots, 
endrcled  with  black  on  each  ude,  and  a  red  caadal  horn. 
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;  head  veiy  gmall,  and  wiihmt  a  promiiieiit  erest;  tiir 
temuo  of  the  males  tnnsveneHj  biciliated  beneath.  ForewingB 
■oalloped,  with  a  IransTene  ainuoiis  pale  line  near  ihe  base;  a 
whitish  eomma«haped  stigma  on  a  broad  undulated  dark  (dive-colored 
oantral  band,  and  two  iransyerse  undulated  lines  towards  the  tip ; 
under  aide  purple  in  the  middle  of  the  disk*  Hindwing^  purple  in 
the  middle  and  at  base,  with  a  transverse  black  spot,  and  an  abbre- 
viated dusky  blue  band  near  the  anal  angle.  Body  very  robust,  and 
with  the  legi  immaculate. 

One  of  the  largest  species  of  the  genus.  A  angle  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  the  summer  of  1848,  and 
a  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  afforded  the  means  for  a  more  full  and  cor- 
rect description  than  has  heretofore  been  ^ven.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  S.  TUice  and  Querctls. 


Hepiolus  argenteomaculatus  H. 

PI.  Vn.,  fig.  6. 

Sepiahu  argenteomaculatus  Harris,  Catalogue  in  Hitchcock's 
Report,  1st  ed.  p.  591  (1888).— The  same,  2d  ed.  p.  592  (1885). 
— ^Report  on  Insects  injurious  to  Vegetation,  p.  295  (1841).— 
Oosse,  Canadian  NatursJist,  p.  248  (1840). 

Fusco-ochraceus  vel  cinereo-brunneus ;  alis  primoribus  pallidis, 
oduraceo  vel  brunneo  fasciatis,  guttisque  duabus  prope  basin  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  ezp.  2|,  3f  unc. 

Only  two  specimens  of  this  fine  insect  have  fallen  under  my  obser- 
vaAfam.  They  difibr  much  in  sise  and  color.  The  smallest,  appa- 
vently  a  male,  was  taken  in  Cambridge,  Mass.,  many  years  ago. 
When  at  rest,  the  wings  are  very  much  deflexed^  and  form  a  steep 
roof  over  the  back.  The  body  is  light  brown ;  the  fi>rewingB  are 
of  a  veiy  pale  ashen  brown  color,  variegated  with  darker  clouds  and 


oUiqiM  mv^  bands,  tad  m  onameated  iritti  two  rilve^  vlnle  spoti 
near  tlie  base,  at  the  mner  aa^es  at  tbe  disooidal  oells ;  the  anteriw 
q>ot  being  round  and  the  poetorior  and  larger  oqe  biangalar.  He 
bJndwiDgs  are  light  aafaen  brown  at  base,  pasung  into  doal^  odtre- 
yellow.  The  large  specimen  is  a  fenu^e,  and  was  taken  )>j  Profes- 
sor Agassis  on  the  northern  shore  of  Lake  Superior.  The  body 
is  of  a  duaky  ochre-yellow  color,  tinged  on  the  sides  and  aa  the  legi 
with  red.  The  fbrewings  are  light  rosy  boff,  with  brownish  oohre 
olouds  and  bands,  two  nlrery  spots  near  the  base,  and  a  wlulish  dot 
near  the  tip.  The  tdndwings,  abore,  and  all  the  winga  beneath,  are 
of  a  deep  oohre-yellow  ocdor,  tinged  with  red. 

The  empty  pnp&«kiDS  of  this  m*  of  an  allied  species  are  sometimei 
found  on  our  seaJjeaches. 


Akotu  Pabthbvos  H. 
PI.  VH.,  ag.  4. 

Alls  piimoribtis  fosco-bmnneis,  macolis  sparsis  UotifloreiB ;  seoon- 
dariis  fulro-flaris,  ban,  macnlA  media  triangnlari,  fastnAqne  postioa 
nndata  nigria  ;  abdomine  supra  fdsoo  apice  fiilvo. 

Alar.  ezp.  unc.  2^. 

Head  brown,  with  a  crimson  fiinge  above  and  between  the  Mack 
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known  virieties  of  which  it  diflfore  in  h&ying  the  arooated  wUto  Une 
on  the  dKHraz,  and  tha  black  band  on  the  hindwings.  The  situation 
of  this  band  is  not  so  fiyr  back  as  the  black  spots  found  on  the  hind* 
wings  of  the  allied  species.  The  banded  hindwings,  with  the  en- 
tnely  black  or  dusky  antennn,  will  sufiSciently  distingnish  this  species 
from  the  Aretia  Americana^  a  description  of  which  is  here  added  for 
the  purpose  of  comparison. 

Arctia  Ambbicaha  H. 
PL  Vn.,  fig.  5. 

AreHa  Americana  Harris,  Report  on  Insects  injurious  to  Vegetation, 
p.  246  (1841). 

Alls  primoribus  brunneis,  maculis,  rivulisque  albidis ;  secundariis 
fblFO^yis,  maculis  unica  media  reniformi,  tribusque  posticis  rotundis 
nigria ;  abdomine  fulyo,  dorso  nigro-quadrimaculato. 

Alar*  exp.  unc.  2^. 

Head  brown,  antennae  white  aboye,  with  brown  pectinations. 
Thoraz  brown  above,  margined  before  with  an  arcuated  yellowish 
white  band,  which  is  continued  on  the  outer  edge  of  the  shoulder* 
corers;  upper  edge  of  the  collar  crimson-red.  Forewings  ooflbe- 
brown,  with  three  yellowish  white  spots  on  ihe  outer  edge,  and 
eroased  by  irregular  anastomoadng  yellowish  white  lines.  Hind- 
wings  bright  ochre-yellow,  with  a  large  reniform  central  black  spot, 
two  roond  black  spots  behind,  a  third  smaller  spot  near  the  anal 
an^e,  and  a  black  dot  between  the  middle  and  the  inner  mar^n. 
Abdmnen  tawny,  with  four  blackish  dorsal  spots.  Legs  dusky,  the 
tiu^is  and  anterior  tibiae  fringed  with  red  burs ;  the  hindmost  tarsi 
whitiah,  annulated  with  black. 

This  species,  which  is  now  tot  the  first  time  figured,  was  taken  by 
Mr.  Edward  Doubleday,  near  Trenton  Falls.  From  the  Cc^a  it  is 
distinguished,  like  the  Partheno%j  by  the  arcuated  white  margin  of  the 
thorax,  &o.  The  arrangement  of  the  white  spots  and  rivulets  on 
the  forewings  is  the  same  as  in  the  European  species. 


Ehhomos  kaoulabia  H. 
PL  Vn.,  fig.  8. 

Flara;  alia  uigalatia  sabdentatia,  antida  apioe  rinnato-tmncatis, 
propo  basin  apicemqae  bninnea  msculato-&8ciatia ;  omnibus  postiM 
macula  ma^ia  rhomboidea  bninnea  mar^em  poeticom  angulumqud 
aoalem  attjngente. 

Al&r.  exp.  1^  OHO. 

This  prett;  Geometer  has  the  fonn  of  Brmomot  (^Sutymau) 
dolabraria,  and  perhaps  belongi  to  the  same  subgenus.  It  is  fbond 
in  Massachusetta  as  well  aa  on  the  northern  shore  of  Lake  Saperior. 

The  anteiuue  are  brown,  and  are  peodnated  only  in  the  males. 
The  tongue  is  half  as  Ifmg  as  the  body,  which,  witfi  the  upper  nde 
tX  the  forewinga,  is  citron-yellow ;  the  hindwings  and  under  «dei 
aie  somewhat  paler.  The  fbrewings  have  a  rust-brown  costal  spot 
near  &e  shdnldera,  a  transrerse  row  of  spots  near  &e  base,  a  slig- 
matical  dot,  three  little  spots  near  tbe  dp,  and  a  very  large  loienge- 
shaped  spot  at  die  anal  an^e,  of  the  same  brown  color,  the  large 
spot  being  bordered  before  and  behind  widi  darker  brown.  The 
hindwings  hare  ft  central  brownish  dot,  and  a  Urge  pale  brown  spot, 
bordered  before  and  behind  with  a  darker  Hne  at  the  anal  an^e, 
wluch  also  is  deeply  tinged  with  brown. 
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YaneMft  J.  albom  Bai$d. 
**     CardiiiX. 

n.  SpHnroBS. 
iEgeria  exilioia  Say. 
Deilephila  Chftmsiierii  H, 
Sphinx  (Lethia  HUbn,)  EjOhiub  Smiik^AbboiL 
fimerintfaiif  ododetta  H. 
Alypia  ootomaculata  F. 

in.    Pbaubnjb. 
1.    BomiyeM. 

LHliaria  (Eabapbe  .StI&n.)  amantiica  EObn. 
AivtiA  Ftothenoi  fT. 
dkioounpa  silvatica  fT.  w. 
Bepiqliii  aigenteomaoiilaliu  H.  w. 

AfliTfa 

a 

SbetoA  claadestma  JET. 

Badena  arnica  Stevem, 
u 

u 

Ifamcftnu 
Heliothia. 

Croeipliora  traoBTenata  Drury, 
Ennomos  macularia  U. 
Zerene? 

Melanippe. 
Cidaria? 

Ako  three  more  OeometiiB^  of  nndetenmned  genera. 

4.    PyraJlide$, 


Ifacrocbila  polTeraliB;  JET.  Cat  mt. 
Anania  octomaralata  ?  L, 


Cmnbo. 
PteraphonM* 


«.    Tmttt. 
(Oambida.) 


The  ooUeotioQi  of  insects  of  other  orden  made  daring  onr  ezeiir 
naa  have  not  yet  been  suflSoientl;  worked  out  to  allow  us  to  ^ve  an 
acooont  of  their  oontenta.  A  oonnderable  number  of  Nenroptara  and 
Orthoptera  hare,  however,  been  collected ;  Hymenoptera,  Diptera, 
and  Hemiptora,  hare  also  not  been  neglected,  thoo^  of  the  latter 
chiefly  HjdroooriBse  hare  been  fonnd. 

The  Crustacea,  crawfishes,  and  other  small  freshwater  shrinqa, 
as  wen  as  the  leeches  and  odier  worms,  faare  also  attracted  oar  at- 
tention, and  some  interesting  species  hare  been  oollectod  ;  bat  the 
difficult;  of  establistung  their  synoaymj'  induces  me  to  postpone  the 
publication  of  th^  desoriptioo.  l.  a. 


X. 


THE  EBRATIC  PHENOMENA  ABOUT  LAKE  SUPERIOR. 


So  much  has  been  said  and  written  within  the  last  fifteen  yearSy 
upon  the  dispersion  of  erratic  boulders  and  drift,  both  in  Europe 
and  America,  that  I  should  not  venture  to  introduce  this  subject 
again,  if  I  were  not  conscious  of  having  essential  additions  to  present 
to  thoee  interested  in  the  investigation  of  these  subjects. 

It  win  be  remarked  by  all  who  have  followed  the  discussions  re- 
ipecting  the  transportation  of  loose  materials  over  great  distances 
from  the  spot  where  they  occurred  primitively,  that  the  most  minute 
and  the  most  careful  investigations  have  been  made  by  those  geolo- 
fpsts  who  have  attempted  to  establish  a  new  theory  of  their  transpor- 
tation by  the  agency  of  ice. 

Th^  part  of  those  who  claim  currents  as  the  cause  of  this  trans- 
portaiioii  has  been  more  generally  negative,  inasmuch  as,  satisfied 
nith  their  views,  they  have  generally  been  contented  simply  to  deny 
the  new  theory  and  its  consequences,  rather  than  investigate  anew 
the  field  upon  which  they  had  founded  their  opinions.  Without 
being  taxed  with  partiality,  I  may,  at  the  outset,  insist  upon  this 
ffifference  in  the  part  taken  by  the  two  contending  parties.  For 
since  the  publication  of  Sefstroem's  paper  upon  the  drift  of  Sweden, 
in  which  very  valuable  information  is  given  respecting  the  phenome- 
na obeerved  in  that  peninsula,  and  the  additional  data  furnished  by 
do  yemeuD  and  Murchison  upon  the  same  country  and  the  plains  of 
Russia,  the  classical  ground  for  erratic  phenomena  has  been  left 
almost  untouched  by  all  except  the  advocates  of  the  glacial  theory. 
I  need  only  refer  to  the  investigations  of  M.  de  Charpentier,  Escher, 
Yon  Derlinth  and  Studer,  and  more  particularly  to  those  extensive 
and  most  minute  researches  of  Prof.  Guyot  in  Switserland,  with- 
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out  Bpeaking  of  my  om  acd  some  conixibutions  from  Tinton,  a 
the  Mardns,  Junes  Forbes  aod  others,  to  justify  my  assertion  tliat 
DO  important  fiwt  respecting  the  loose  mfttemls  spread  all  orar 
Switserland  has  been  added  by  the  adrocates  of  curreiite  since  tiie 
days  of  SausBore,  DeLuc,  Eacher  and  Von  Buch  ;  whilst  Pnf. 
Guyot  has  most  conctumvely  shown  that  the  different  emtic  banns 
in  Switurland  are  sot  only  distinct  from  each  other,  as  was  already 
known  before,  but  that  in  each  the  loose  materials  are  arranged 
in  veD-determined  regular  order,  showing  predse  reladons  to  the 
centres  of  distribtition,  from  which  these  materials  ori^nated ;  an 
arrangement  which  agrees  in  every  particular  with  the  arrangement 
of  loose  fragments  up<m  the  sur&ce  of  any  glacier,  but  which  no 
cause  acting  conTulmrely  could  have  prodttced.* 

The  results  of  these  iDvestagatioDS  are  plainly  that  the  bonlden 
found  at  a  distance  from  the  central  Alps,  ori^nated  from  Qieir 
higher  summits  and  valleys,  aod  were  carried  down  at  difierent  boo- 
cesuve  periods  in  a  regular  manner,  forming  umntermpted  walls  and 
ridges,  which  can  be  traced  from  thwr  starting  point  to  thdr 
extreme  peripheric  distribudon. 

I  have  myself  shown  that  there  are  such  centres  of  distribution  m 
Scotland  and  England  and  Ireland.  And  these  &ct8  have  been 
since  traced  in  detail  in  various  parts  of  the  British  Islands  by  Dr. 
Buckland,  Sir  Ch.  Lyell,  Mr.  Darwin,  Mr.  McLachlan  and  I^fee- 
J  clearly  to  the  main  mountain  j 
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greatly  contaribnted  to  retard  oar  real  progress  in  understanding  the 
general  question  of  the  distribntion  of  erratics. 

It  is  well  known  that  Northern  Europe  is  strewed  with  boulders, 
extending  over  European  Russia,  Poland,  Northern  Grermany,  Hol- 
land and  Belgium.  The  origin  of  these  boulders  is  far  north  in  Nor- 
way, Sweden,  Lapland  and  Liefland,  but  they  are  now  diffused  over 
the  eztonsiye  plsdns  west  of  the  Ural  Mountains.  Their  arrange- 
ment, however,  is  such  that  they  cannot  be  referred  to  one  single 
point  of  oii^n,  but  only  in  a  general  way  to  the  northern  tracts  of 
land  which  rise  above  the  level  of  the  sea  in  the  Arctic  regions. 
Whether  these  boulders  were  traiteported  by  the  same  agency  as 
iiioae  arising  from  distinct  centres,  on  the  main  continent  of  Europe, 
has  been  the  chief  point  of  discussion.  For  my  own  part,  I  have 
indeed  no  doubt  that  the  extreme  consequences  to  which  we  are 
naturally  carried  by  admitting  that  ice  was  also  the  agent  in  trans- 
porting the  northern  erratics  to  their  present  positions,  has  been  the 
chief  objection  to  the  view  that  the  Alpine  boulders  have  been 
distributed  by  glaciers. 

It  seemed  easier  to  account  for  the  distribution  of  the  northern 
erratics  by  currents,  and  this  view  appearing  satisfactory  to  those 
who  supported  it,  they  at  once  went  further,  and  opposed  the  glacial 
theory  even  in  those  districts  where  the  glaciers  seemed  to  give  a 
more  natural  and  more  satisfactory  explanation  of  the  phenomena. 
To  embrace  the  whole  question  it  should  be  ascertained. 

Mntj  Whether  the  northern  erratics  were  transported  at  the 
■ame  time  as  the  local  Alpine  boulders,  and  if  not,  which  of  the 
phenomena  preceded  the  other;  and  again,  if  the  same  cause 
acted  in  botii  cases,  or  if  one  of  the  causes  can  be  applied  to  one 
series  of  these  phenomena,  and  the  other  cause  to  the  other  series. 
An  investigation  of  the  erratic  phenomena  in  North  America  seems 
to  me  likely  to  settle  this  question,  as  ihe  northern  erratics  occur 
here  in  an  undisturbed  continuation  over  tracts  of  land  far  more 
extensive  than  those  in  which  they  have  been  observed  in  Europe. 
For  my  own  part,  I  have  already  traced  them  from  the  eastern 
shores  of  Nova  Scotia,  through  New  England  and  the  North  West- 
em  States  of  North  America  and  the  Canadas  as  fer  as  the  westom 
extremity  of  Lake  Superior,  a  region  embradng  about  thirty  de- 


graes  of  lon^tnde.  Hera,  as  in  Korthem  Sorope,  tlw  boolden 
evideoU;  originated  farther  north  than  their  present  lookUon,  and 
have  been  moved  uuirersall;  in  a  wain  direc&m  from  north  to 
aoaOi. 

From  data  vhich  an,  horOTOr,  rather  incomplete,  it  can  be 
furdier  admitted  that  umilar  phenomena  occur  &rther  west  acna 
the  vhole  continent,  everywhere  presenting  the  same  relations. 
That  is  to  sa;,  ever^here  pointing  to  the  north  u  to  the  ragion  <^ 
the  boulders,  which  generally  disappear  about  latitude  S8''. 

Without  entering  at  present  into  a  full  discussion  orany  theoreti- 
cal views  of  the  subject,  it  is  plun  that  any  theory,  to  be  satisfactory, 
should  embrace  botli  the  extenave  northern  phenomena  in  Europa 
and  North  America,  and  settle  Uie  relation  oi  tJiese  phenomena  to 
the  well-authenticated  local  phenomena  of  Central  Europe. 

Whether  America  itself  has  its  special  local  mrcamacribed  cen- 
tres of  dbtribudon  or  not,  ramains  to  be  seen.  It  seems,  however, 
from  a  few  facts  observed  in  the  WUte  Mountuns,  tliat  this  chiun, 
as  well  as  the  monntuns  of  north-eastern  New  York,  hare  not  been 
exduMvely — and  for  the  whole  duration  of  the  transportation  of 
these  materials — nuder  the  influence  of  the  cause  which  has  disbib- 
ated  the  erratics  through  such  wide  space  over  the  contineat  of 
North  America.  But  whether  this  be  the  case  or  not,  (and  I 
trust  loc^  investigations  will  soon  settle  the  question,)  I  iifn""tw" 
that  tho  cause  which  has  transported  thme  boulders  in  the  Americas 
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Aguskj  the  aofioQ  of  this  ewue  mxmt  have  been  sneh,  and  I  innt 
ftrani^y  upon  this  pcmit,  as  ft  fiiiidamental  one,  the  momentum  with 
wfaioh  it  acted  must  have  been  aaeh,  that  idEier  being  set  in  motion 
in  the  ncnrth,  irith  %  power  aofficient  to  carry  the  large  bonkleii 
triueh  are  foond  everywhere  over  this  yast  extent  of  land,  it  ranished 
or  was  slopped  after  reachfaig  the  thirty^Uth  degree  of  northern 
ktitnde. 

Now  it  is  my  deliberate  0{»nion  that  natural  philosophy  and  madh 
ematics  may  settle  die  question,  whether  a  body  of  water  of  sufficient 
extent  to  produce  such  phenomena  can  be  set  in  motion  with  sufficient 
velocity  to  move  all  these  boulders,  and  nevertheless  stop  before  hav- 
ing swept  over  the  whole  surfietce  of  Ae  gjlobe.  Hydrographers  are 
ftmiliar  with  the  action  of  currents,  with  their  speed,  and  with  the 
power  with  which  they  can  act.  They  know  also  how  they  are  distrib> 
ntod  over  our  globe.  And,  if  we  institute  a  comparison,  it  will  be  seen 
that  there  is  nowhepe  a  current  running  fix>m  the  poles  towards  the 
lower  latitudes,  either  in  the  northern  or  southern  hemisphere,  cover* 
ing  a  space  equal  to  one-tenth  of  the  currents  which  should  have 
esBted  to  carry  the  erratics  into  their  present  position.  The  widest 
cunent  is  west  of  the  Pacific,  which  runs  parallel  to  ihe  equator, 
aerosB  the  whole  extent  of  that  sea  from  east  to  west,  and  the  great- 
est width  of  which  is  scarcely  fifty  degrees.  This  current,  as  a 
matter  of  course,  establishes  a  regular  rotation  between  the  wateia 
flowing  from  the  polar  re^ons  towards  lower  latitudes. 

The  Qulf  Stream  on  the  contrary  runs  from  west  to  east,  and  dies 
out  towards  Europe  and  Africa,  and  is  compensated  by  the  currents 
from  Baffin's  Bay  and  Spitsbergen  emptying  into  the  Atlantic,  while 
the  current  of  the  Pacific,  moving  towards  Asia  and  carrying  floods 
of  water  in  that  direction,  is  maintMned  chiefly  by  antarctic  currents, 
and  those  which  follow  the  western  shore  of  America  from  Behring's 
Straits.  Wherever  they  are  limited  by  continents,  we  see  that 
the  waters  of  these  currents,  even  when  they  extend  over  hundreds  of 
degrees  of  latitude,  as  the  Gulf  Stream  does  in  its  whole  course,  are 
deflected  where  they  cannot  follow  a  straight  course. 

Now  without  ^>pealing  with  more  detail  to  the  mechanical  con- 
ditions involved  in  this  inquiry,  I  ask  every  unprejudiced  mind 
acquainted  with  the  distribution  of  the  northern  boulders,  whether 
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tiiere  wu  Boy  geogniiiiieal  liimtatton  to  thfl  snppoMd  norflien 
onirent  to  cause  it  to  leare  the  northern  erratici  of  Europe  in  Bodt 
ngolar  order,  with  a  constant  bearing  &om  north  to  soath,  and  to 
form,  on  it§  aonthem  termination,  a  wide,  regulttr  lone  &om  Asa  to 
the  western  shores  of  Europe,  north  of  the  fiftieth  degree  of  llli- 
tade,  before  it  had  reached  the  great  barrier  of  tlie  Alpg  ?  I  acdk 
whether  there  was  such  &  barrier  in  the  unlimited  pltuns  whuA 
Btretob  from  the  Arctie  bms  nnintermpted  over  the  whole  nortiien 
continent  of  America  as  far  down  as  the  Gnlf  of  Mexico  ? 

I  ask,  again,  why  the  erratics  are  drctunacribed  within  the  nortt- 
ero  linuts  of  the  temperate  wne,  if  thmr  truisportation  is  owing  to 
the  action  of  water  currents  ?  Does  not,  on  the  contraiy,  this  nuat 
•orpriring  linut  within  the  artio  and  northern  temperate  lones,  aod 
in  the  same  manner  within  the  antarctio  and  southern  temperats 
acmes,  distinctly  show  that  the  cause  of  transportation  is  connected 
witii  the  temperature  or  climate  of  the  countries  over  which  the 
jAenomena  were  produeed.  If  it  were  otherwise,  why  are  there  no 
■ystems  of  erratics  with  an  east  and  west  bearing,  or  in  the  mun  di- 
rection of  the  most  ezten^re  correats  flowing  at  present  OTcr  the 
aorfaee  of  our  ^obe  ? 

It  is  a  matter  of  fact,  of  undeniable  fiKt,  for  which  the  theory 
has  to  account,  tiiat  in  the  two  hemispheres  the  erratics  hare  direct 
reference  to  the  polar  regions,  and  are  otrcnmscribed  within  the 
arctica  and  the  colder  part  of  the  temperate  zone.     This  feet  is  aa 
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ft  sheet  of  ioe  siifficien%  large  to  eury  the  iioriiiem  erratics  intothev 
present  limits  of  distribation ;  bat  this  difficnltj  is  greatly  removed 
when  we  can  trace,  as  in  the  Alps,  the  progress  of  the  boulders 
onder  the  same  aspect  from  the  glaciers  now  ezisting,  down  into 
regions  where  they  no  longer  exist,  but  where  the  boulders  and  other 
phenomena  attending  their  transportati(m  show  distinctly  that  they 


Without  extending  further  this  argumentation,  I  would  call  the 
attention  of  the  unprejudiced  observer  to  the  fact,  that  those  who 
advocate  currents  as  the  cause  of  the  transportation  of  erratics,  have, 
up  to  this  day,  failed  to  show,  in  a  ringle  instance,  that  currents  can 
produce  all  the  different  phenomena  connected  with  the  transporta- 
tion of  the  boulders  which  are  observed  everywhere  in  the  Alps,  and 
which  are  still  daily  produced  there  by  the  small  glaciers  yet  in 
existence.  Never  do  we  find  that  water  leaves  the  boulders  which  it 
carries  along  in  regular  walls  of  mixed  materials ;  nor  do  currents 
anywhere  produce  upon  the  hard  rocks  in  9itu  the  peculiar  grooves 
and  scratches  which  we  see  everywhere  under  the  glacier  and  within 
the  limits  of  their  ordinary  oscillations. 

Water  may  polish  the  rocks,  but  it  nowhere  leaves  straight 
scratches  upon  their  surface ;  it  may  furrow  them,  but  these  furrows 
are  sinuous,  acting  more  powerfully  upon  the  soft  parts  of  the  rocks 
or  fiJMures  already  existing;  whilst  glaciers  smooth  and  level  uni- 
formly, the  hardest  parts  equally  with  the  softest,  and,  like  a  hard 
file,  rub  to  uniform  continuous  surfaces  the  rocks  upon  which  they 
move. 

But  now  let  us  return  to  our  special  subject,  the  erratics  of  North 
America. 

The  phenomena  of  drift  are  more  complicated  about  Lake  Supe- 
rior than  I  have  seen  them  anywhere  else ;  for,  besides  the  general 
phenomena  which  occur  everywhere,  there  are  some  peculiarities 
noticed  which  are  to  be  ascribed  to  the  lake  as  such,  and  which  we 
do  not  find  in  places  where  no  large  sheet  of  water  has  been  brought 
into  contact  with  the  erratic  phenomena.  In  the  first  place,  we 
notice  about  Lake  Superior  an  extensive  tract  of  polished,  grooved 
and  scratched  rocks,  which  present  here  the  same  uniform  character 
whieh  they  have  everywhere*  As  there  is  so  little  disposition,  ammig 
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so  muty  othenrise  intelligent  gmlo^tB,  to  peroMTt  the  &otB  u  tbtj 
are,  whenever  the;  bear  apon  the  question  of  drift,  I  oannot  but 
repeat,  what  I  have  already  mentioned  more  than  once,  bat  what  I 
have  observed  again  here  over  a  traot  of  some  fifteen  hundred 
miles,  that  the  tooIu  are  eveiywhere  smoothed,  rounded,  grooved 
aod  farrowed  in  a  uniform  direction.  The  heterogeneous  mat«iiili ' 
of  which  the  rocks  conaat  are  oat  to  one  continuous  uniform  levd, 
showing  plainly  that  no  difierence  in  the  polish  and  abrauon  can  be 
attributed  to  the  greater  or  leas  resistance  on  the  part  of  the  lOcks, 
but  that  a  eontanooas  raap  out  down  everything,  adi^ting  itself,  how- 
ever, to  the  general  undolations  of  the  country,  but  aevertheleaa 
showing,  in  this  close  adaptation,  a  most  remark^le  oimtiuaity  ia 
its  action. 

That  the  power  which  produced  these  phenomena  moved  in  the 
main  from  north  to  south,  is  distinctly  shown  by  the  form  of  the  hills, 
which  present  abrupt  slopes,  rough  and  sharp  oomers  towards  the 
south,  while  they  are  all  smoothed  off  towards  the  north. 

Indeed,  here,  ae  in  Norway  and  Sweden,  there  is  on  all  the  hills  a 
lee-side  and  a  strike-nde.  As  has  been  observed  in  Norway  and 
Sweden,  the  polishing  is  very  perfect  in  many  places,  sometimes 
strictly  as  brilliant  as  a  polished  metallio  surface,  aod  everywhere 
these  surfaces  are  more  or  less  scratched  and  furrowed,  and  both 
scratches  and  furrows  are  rectilinear,  croecdng  each  other  onder 
various  angles :  liowever,  novur  vamcg  many  [loliits  of  the  c 
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There  is  one  feature  in  these  jdienoiiieiia,  howe?er,  in  wUch  we 
never  obsenre  anj  yariatioQ.  The  oontinnity  of  these  lines  is  abso- 
hitelj  the  same  everywhere.  They  are  rectilinear  and  centinuonSy 
and  cannot  be  better  compared  than  with  the  eflbcts  of  stones  or 
ottier  hard  materials  dragged  in  tiie  same  direction  npon  flat  or  roU- 
ing  sor&ces;  they  form  simple  scratches  extending  for  yards  in 
sferai^t  lines,  or  breaking  off  for  a  short  space  to  continue  again  in  a 
strai^t  Une  in  the  same  direction,  just  as  if  intermpted  by  a  jerk. 
There  are  also  deeper  scratches  of  the  same  kind,  presenting  the 
BHne  i^enomena,  only,  perhaps,  traceable  for  a  greater  distance 
tlian  the  finer  ones.  These  scratches,  instead  of  appearing  like  tiie 
tracing  of  diamonds  upon  glass,  as  the  former  do,  would  rather  assume 
tte  appearance  of  a  deeper  groove,  made  by  the  point  of  a  graver,  or 
perh^Ni  still  more  closely  resemble  the  scratches  which  a  cart-wheel 
would  produce  upon  polished  marble,  if  the  wheel  were  chained,  and 
coarse  sand  spread  over  the  floor.  The  appearance  of  the  rock, 
crashed  by  the  moving  mass,  is  especially  distinct  in  limestone  rocks, 
where  grooves  are  seldom  nicely  cut,  but  present  the  appearance  of 
a  violent  pressure  combined  with  the  grooving  power,  thus  giving  to 
tiie  groove  a  character  which  is  quite  peculiar,  and  which  at  once 
strikes  an  observer  who  has  been  familiar  with  its  characteristic 
aspect.  Now,  I  do  not  know  upon  what  the  assertions  of  some 
geologists  rest,  that  gravel  moved  by  water  under  strong  heavy 
currents  will  produce  similar  effects.  Wherever  I  have  gone  since 
studying  these  phenomena,  I  have  looked  for  such  cases,  and  have 
n0f  er  yet  found  modem  gravel  currents  produce  anything  more  than 
a  smooth  surface  with  undulating  furrows  following  the  cracks  in  the 
rocks,  or  hollowing  their  softer  parts ;  but  continuous  straight  lines, 
especially  such  crushed  lines  and  straight  furrows,  I  have  never 


When  we  know  how  extensive  the  action  of  water  carrying  mud 
and  gravel  is  on  every  shore  and  in  every  water  current,— when  we 
can  trace  this  action  almost  everywhere,  and  nowhere  find  it  similar 
to  the  phenomena  just  described,  I  cannot  imagine  upon  what  ground 
these  |]^nomena  are  still  attributed  to  the  agency  of  currents.  This 
18  the  less  rational  as  we  have  at  present,  in  all  high  mountain  chains 
of  the  temperate  aone,  other  agents,  tilie  glaciers,  producing  these 


very  same  phenomena,  nith  prMiaelj  tiu  aam«  ehamoton,  to  wluch, 
therefore,  »  Boand  philoaojAy  shoold  ucribe,  uk  least  oonditiooally, 
the  northern  And  Alpine  polished  Burfiwes,  and  nratohed  uid  grooTed 
rocks,  or  at  leaat  aoknowledge  that  the  eSeot  produced  by  the  as> 
tiOD  of  glamors  mors  neuly  resembles  these  erratio  phenomena  thaa 
doea  that  which  reaolte  G-om  the  acliiMk  of  currents.  Bat  sooh  ia  tin 
prejudice  of  mxay  gaologisia,  that  thou  keen  foaultiea  of  distinctim 
■od  generaliaation,  that  power  of  superior  peroeption  and  diacrimina- 
Hoa  which  hare  led  them  to  make  snidi  brilliant  disooreries  in  geoktg; 
iu  general,  ee«n  to  abaodm  them  at  once  as  sooa  as  they  look  at  the 
wratios.  The  objection  made  by  a  venerable  geologist,  that  the  ooU 
required  to  form  and  preserre  soDh  glamen,  for  any  length  of  tbne, 
would  freeae  him  to  death,  is  as  childish  aa  the  apprehension  that  tha 
heavy  oaeaa  currents,  the  action  of  wluoh  he  sees  everywhere,  duj^ 
hare  swept  him  away.* 

Now  that  these  j^enomena  hare  been  observed  exteomvely,  wa 
may  derive  also  some  instruolaon  from  the  limits  of  their  geography 
oal  extent.  Let  ua  see,  therefore,  where  these  poliahed,  aoratohed 
and  furrowed  rocks  hare  been  observed. 

In  the  first  fdaoe  they  occur  everywhere  in  Ae  north  within  en- 
tun  limits  of  the  arotica,  and  through  the  colder  parts  of  the  ten- 
perate  sone.  They  occur  idso  iu  the  southern  hemisphere,  witlun 
panJIel  linuts,  but  m  the  plains  <^  the  troiucB,  uid  even  in  tlM 
warmer  parts  of  the  temperate  zone  we  find  no  trace  of  these  pb«- 
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die  ftgent ;  floatiiig  ioe  is  mpposed  to  bare  ground  and  polished  the 
tnrfiiu^es  of  rocks,  while  I  oonsider,  them  to  hare  been  acted  npon  bj 
iarreetruJ  glaciers.  To  settle  this  difference  we  have  a  test  which  to 
as  irrenstible  as  the  other  arguments  already  introdnced. 

Let  ns  investigate  the  mode  of  action,  the  mode  of  transportation 
«f  icebergs,  and  let  us  examine  whether  this  cause  is  adequate  to 
{voduce  phenixnena  for  which  it  is  made  to  account  As  mentioned 
abofe,  the  polished  surfaces  are  continuous  over  hills,  and  in  depre»> 
Mons  of  the  soil,  and  the  scratches  which  run  over  such  undulating 
•ar&ces  are  nevertheless  continuous  in  straight  lines.  If  we  imagine 
•eebergs  moving  upon  shoals,  no  doubt  they  would  scratch  and 
polish  the  rocks  in  a  waj  similar  to  moving  glaciers.  But  upon  such 
grounds  they  would  sooner  or  later  be  stranded,  and  if  they  remain- 
4A  loose  enough  to  move,  they  would,  in  their  gyratory  movements, 
]Rodape  curved  lines,  and  mark  the  spots  where  they  had  been 
ftranded  with  particular  indications  of  their  prolonged  action.  But 
Mwhere  upon  arctic  ground  do  we  find  such  indications.  Every- 
lAere  the  polished  and  scratched  surfaces  are  continuous  in  straight 
jdztaposition. 

Phenomena  analogous  to  those  produced  by  icebergs  would  only 
be  seen  along  the  sea-shores ;  and  if  the  theory  of  drifted  icebergp 
were  correct,  we  should  have,  all  over  those  continents  where  erratic 
phenomena  occur,  indications  of  retreatbg  shores  as  far  as  the  erratic 
phenomena  are  found.  But  there  is  no  such  thing  to  be  observed 
over  the  whole  extent  of  the  North  American  continent,  nor  over 
Korthem  Europe  and  Asia,  as  fiur  as  the  northern  erratics  extend. 
From  the  arctics  to  the  southernmost  limit  of  the  erratic  distribu- 
tion, we  find  nowhere  the  indications  of  the  action  of  the  sea  as 
directly  connected  with  the  production  of  the  erratic  phenomena. 
And  wherever  the  marine  deposits  rest  upon  the  polished  surfaces 
of  ground  and  scratched  rocks,  they  can  be  shown  to  be  deposits 
formed  since  the  grooving  and  polishing  of  the  rocks,  in  consequence 
of  the  subsidence  of  those  tracts  of  land  upon  which  such  deposits 
oeour. 

Again,  if  we  take  for  a  moment  into  consideration  the  immense 
extent  of  land  covered  by  erratic  phenomena,  and  view  them  as 
produced  by  drifted  ioebergs,  we  must  acknowledge  that  the  ioe- 


bergs  of  the  jfmant  period  tX  leut,  we  insaffioent  I 
for  theiD,  u  Uie;  are  limited  to  a  narrower  soae.  And  to  bring 
iceberg  in  any  way  mttun  die  extent  which  woold  answer  for 
&e  extent  of  the  distribation  of  erratics,  we  moat  assame  that 
tiie  northern  ice  fields,  from  which  these  iceberg  eoold  be  detach- 
ed and  float  southwards,  were  mnoh  larger  at  tiie  time  they  pm- 
duced  such  ezteomre  phenomena  than  they  are  now.  That  is  to 
ny,  we  most  assume  an  ice  period ;  and  if  we  look  into  the  oircma- 
stances  we  ahall  find  that  this  ice  period,  to  answer  to  the  phenome- 
na, shotild  be  nothing  less  tbMn  an  extenmre  cap  of  ioe  upon  both 
poles  This  is  the  rery  theory  which  I  advocate  ;  and  noless  the 
advocates  of  ao  ioeben{  t^oory  go  to  that  length  in  their  premises,  I 
▼entare  to  say,  withoat  fear  of  contradiction,  that  tliey  will  find  the 
source  of  thw  icebergs  fall  short  of  the  reqtUBite  conditions  whioh 
they  most  assume,  apon  due  oonsiderataon,  to  acoount  for  the  whole 
phenomena  as  they  hare  really  been  observed. 

But  withont  (tisoussing  any  &rther  the  tbeoretical  views  <^  Uh 
question,  let  me  desoribe  more  nunutely  the  facts  as  observed  m  1sb$ 
Dorthem  shores  of  Xjske  Superior.  The  polished  surEuea,  aa  snch, 
are  even,  nndolating,  and  terminate  always  above  the  roagh  lee«de 
tnmed  to  tiie  south,  unless  upon  gentle  declivitiefl,  where  the  polish- 
ed surfaces  extend  in  unbroken  oontinuity  upon  the  southern  sorftces 
of  the  hills,  as  well  as  upon  their  northern  slopes.  On  their  eastern 
and  wastern  flanks,  ah.illou"  valloya  runninij  east  and  west  are   i 
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HiB  other,  and  where  they  ftk  tfanes  asoend  steep  hills,  which  they 
eross  at  right  angles  along  their  northern  dope,  even  when  the 
sonthem  slope,  not  steeper  in  itself,  faces  the  south  with  ron^ 
escarpments. 

The  scratches  and  farrows,  liiongh  generally  ronning  norA  and 
south,  and  deviating  slightly  to  the  east  and  west,  present  in  varioos 
places  remarkable  anomalies,  even  in  their  general  course  along  the 
eastern  shore  of  the  lake.  Between  Ifichiincotin  and  Saolt  St. 
Marie  we  more  frequently  see  a  deflection  to  the  west  than  a  due 
north  and  south  course,  which  is  rather  normal  along  the  northern 
diore  proper,  between  Michipicotin  and  other  islands,  and  from  the 
Pic  to  Fort  William ;  the  deep  depression  of  the  lake  being  no  doubt 
tlie  eause  of  such  a  deviation,  as  large  masses  of  ice  could  accumu- 
late in  this  extensive  hollow  cavity  before  spreading  again  more  unir 
fimnly  beyond  its  limits.  To  the  oscillations  of  the  whole  mass  in  its 
southerly  movement,  according  to  the  inequalities  of  the  surfisices, 
we  must  ascribe  the  crossing  of  the  straight  lines  at  acute  angles,  as  we 
observe  also  at  the  present  day  under  the  glaciers,  as  they  swell  and 
subside,  and  hence  meet  with  higher  and  lower  obstacles  in  their 
irregular  course  between  the  Alpine  Valleys. 

In  deep,  narrow  chasms,  however,  we  find  now  and  then  greater 
deviations  from  the  normal  direction  of  the  strise,  where  considerable 
masses  of  ice  could  accumulate,  and  move  between  steep  walls  under  a 
lateral  pressure  of  the  masses  moving  onwards  from  the  north.  Such  a 
chasm  is  seen  between  Spar  Island  and  the  main  land  opposite  Prince's 
Location,  south  of  Fort  William,  where  the  furrows  and  scratches  run 
nearly  east  and  west.  But  here  also,  there  is  no  tumultuous  disturb- 
ance in  the  continuation  of  the  phenomena,  such  as  would  occur  if  ice- 
bergs were  floated  and  stranded  against  the  southern  barrier.  The 
same  continuity  of  even,  polished  surfaces,  with  their  scratches  and 
fbrrows,  prevails  here  as  elsewhere.  The  angles  which  these  scratches 
form  with  each  other  are  very  acute,  generally  not  exceeding  10^  ; 
bat  at  times  they  diverge  more,  forming  angles  of  15*^,  20^  and  25^. 
In  a  few  instances,  I  have  even  found  localities  where  they  crossed 
etch  otiier  at  angles  of  no  less  than  80° ;  but  these  are  rare  excei>> 
tkms.  It  may  sometimes  be  noticed  that  the  lines  running  in  one 
dbeetioii  form  a  system  by  themselves,  varying  very  little  firom  striei 
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parallelism  wiUi  eaolL  other,  but  oroenog  another  systam,  man  or  len 
strongly  marked,  of  other  linos  equally  parallel  with  each  other.  At 
other  times,  a  system  of  lines,  atrongly  marked  and  diver^g  veiy 
sli^tly,  seem  to  pass  over  another  system,  in  which  the  lines  fom 
vaiioos  anglea  with  each  other.  Agsln,  there  are  gi^es, — and  this 
is  tbe  moat  common  case, — where  the  Imes  diverge  slightly,  following, 
however,  generally  one  mun  direction,  wluch  is  crossed  by  fewer 
Uses,  forming  more  open  angles.  Those  differences,  no  doobt,  indi- 
cate various  oscillations  in  the  movement  of  the  mass  which  produced 
the  lines,  and  show  probably  its  saoceswve  actiot,  with  more  or  lea 
iiteosity,  upon  the  same  ptnnt  at  auocessire  periods,  in  acoordanoe 
with  the  direction  of  the  moving  force  at  each  interval.  The  sane 
variations  within  precisely  the  same  limits  may  be  notioed  in  oar  day 
on  the  mar^  of  the  glacners  produced  by  the  increase  or  Anunntioa 
of  the  bulk  of  thdr  mass,  and  the  changes  in  the  rate  of  •their  mors- 
ment. 

The  loose  materials  which  produced,  in  their  onward  movement 
under  the  pressure  f  loe,  such  polishing  and  groovmg,  consisted  of 
various  »sed  boulders,  pebbles  and  gravels,  down  to  the  most  sunnte 
sand  and  loamy  powder.  Accumulations  of  such  materials  are  found 
everywhere  upon  these  smooth  surfitoes,  and  in  thor  arrangement 
tiiey  present  everywhere  the  most  etrildng  contrast  when  compared 
irith  deposits  accumulated  under  the  agency  of  water.  Indeed,  we 
nowhere  find  this  ^Iflcial  drift  regularly  Btratified,  being  everywhere 


nibbed  agunat  underlying  rocks.  But  the  setting  here  being  amply 
ice,  these  loose  materislsy  fast  at  one  time  and  movable  another,  and 
fiied  and  loosened  again,  have  rubbed  against  the  rock  below  in  all 
possible  podtions ;  and  hence  not  only  their  rounded  form,  but  also 
their  rectilinear  grooving.  How  such  grooves  could  be  produced 
under  the  action  of  currents,  I  leave  to  the  advocates  of  such  a 
theory  to  show,  as  soon  as  they  shall  be  prepared  fi>r  it. 

I  should  not  omit  here  to  mention  a  &ct  which,  in  my  opinion,  has 
a  great  theoretical  importance,  namely,  that  in  the  northern  erratics, 
even  the  largest  boulders,  as  far  as  I  know,  are  rounded,  and 
scratched  and  polished,  at  least,  all  those  which  are  found  beyond 
the  immediate  vicinity  of  the  higher  mountain  ranges ;  showing  that 
the  accumulations  of  ice  which  moved  the  northern  erratics  covered 
the  whde  country ;  and  this  view  is  sustained  by  another  set  of  facts 
equally  important,  namely,  that  the  highest  ridges,  the  highest 
rugged  mountains,  at  least,  in  this  continent  and  north  of  the  Alps  in 
Europe,  are  as  completely  polished  and  smoothed  as  the  lower  lands, 
and  only  a  very  few  peaks  seem  to  have  risen  above  the  sheet  of  ice ; 
wlulst,  in  the  Alps,  the  summits  of  the  mountains  stand  generally 
above  these  accumulations  of  ice,  and  have  supplied  the  surface  of 
flie  glaciers  with  large  numbers  of  angular  boulders,  which  have  been 
carried  upon  the  back  of  glaciers  to  the  lower  valleys  and  adjacent 
pUlns  without  losing  their  angular  forms. 

With  respect  to  the  irregular  accumulation  of  drift-materials  in  the 
DMth,  I  may  add  that  there  is  not  only  no  indication  of  stratification 
among  them,  such  unquestionably  as  water  would  have  left,  but 
that  the  very  nature  of  these  materials  shows  plainly  that  they  are  of 
terrestrial  origin ;  for  the  mud  which  sticks  between  them  adheres  to 
all  the  Uttle  roughnesses  of  the  pebbles,  fills  them  out,  and  has  the 
peculiar  adhesive  character  of  the  mud  ground  under  the  glaciers, 
and  diflbring  entirely  in  that  respect  from  the  gravels  and  pebbles 
and  sands  washed  by  water  currents,  which  leave  each  pebble 
dean,  and  never  form  adhering  masses,  unless  penetrated  by  an 
infiltration  of  limestone. 

Another  important  fact  respecting  this  glacial  drift  consists  in 
the  universal  absence  of  marine  as  well  as  freshwater  fossils  in  its 
interior,  a  &ei  which  strengthens  the  view  that  they  have  been 
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Moamiilated  by  the  agenoy  of  strictly  terrestrial  ^cnen ;  sueh  h, 
tt^east,  the  case  ererywhere  far  from  the  sea-shore.  Bat  we  may 
conclude  that  these  ancient  glaciers  reached,  upon  various  points,  the 
MMhore  at  the  time  of  ttieir  greatest  extension,  jost  u  tiiey  do  at 
present  in  Spitsbergen  and  other  arctio  shores ;  and  that  therefore, 
in  such  proximity,  phenomena  of  co&taot  should  be  observed,  indi- 
cating the  onward  movement  of  glacial  material  into  the  ocean,  such 
■e  the  accnmulation  within  these  materials  of  marine  total  remuns, 
and  also  the  inflaence  of  the  tidal  movements  upon  them.  And  now 
Bach  is  really  the  case.  Nearer  the  sea^ores  we  observe  distinctly, 
in  some  accumulations  of  the  drift,  &int  indicationa  of  the  action  of 
the  tide  reaching  the  lower  snr&ce  of  gaolers,  and  the  remodeling, 
to  some  extent,  of  the  materials  which  there  poured  into  the  siea.  A 
beautiful  example  of  the  kind  may  be  observed  near  Cambridge, 
along  Charles  lUver,  not  tu  from  Monnt  Auburn,  where  t 
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iee  aiooiid  tilie  north  pde,  having,  no  doabt,  extended  their  influence 
over  the  temperate  lone,  and  probably  produced,  in  high  mountun 
ehains,  as  the  Alpe,  the  Pyrenees,  the  Black  Foreet,  and  the  Vcsges, 
such  accumulations  of  snow  and  ice,  as  may  have  produced  the  erratic 
phenomena  of  those  ^tricts.  But  extensive  changes  must  have 
taken  place  in  the  appearance  of  the  continents  over  which  we  trace 
eirtttic  phenomena,  since  we  observe  in  the  Old  World,  as  well  as  in 
North  America,  extensive  stratified  deposits  containing  fossils  which 
rest  upon  the  erratics ;  and  as  we  have  all  possible  good  reasons  and 
satis&ctory  evidence  for  admitting  that  the  erratics  were  transported 
by  the  agency  of  terrestrial  glaciers,  and  that  therefore  the  tracts  of 
land  over  which  they  occur,  stood  at  that  tame  above  the  level  of  the 
we  are  led  to  the  conclusion  that  these  continents  have  subsided 
that  period  below  the  level  of  the  sea,  and  that  over  their 
immdated  portions  animal  life  has  spread,  remains  of  organized  beings 
have  been  accumulated,  which  are  now  found  in  a  fossil  state  in  the 
deposits  formed  under  those  sheets  of  water. 

Bach  deposits  occur  at  various  levels  in  different  parts  of  North 
America.  They  have  been  noticed  about  Montreal,  on  the  shores  of 
Lake  Champlain,  in  Maine  and  also  in  Sweden  and  Russia ;  and, 
what  is  meet  important,  they  are  not  everywhere  at  the  same  absolute 
level  above  the  surface  of  the  ocean,  showing  that  both  the  subsidence, 
and  the  subsequent  upheaval  which  has  again  brought  them  above 
Aa  level  of  the  sea,  have  been  unequal ;  and  that  we  should  there- 
fi»re  be  very  cautious  in  our  inferences  respecting  both  the  continental 
eiroumstances  under  which  the  ancient  glaciers  were  formed,  and  also 
Aa  extent  of  the  sea  afterward,  as  compared  with  its  present  limits. 

The  contrast  between  the  unstratified  drift  and  the  subsequently 
stratified  deposits  is  so  great,  that  they  rest  everywhere  unconform- 
ably  upon  each  other,  showing  distinctly  the  difference  of  the  agency 
under  which  they  were  accumulated.  This  unconformable  superposi- 
tion of  marine  drift  upon  glacial  drift  is  also  beautifully  shown  at  the 
above  mentioned  locality  near  Cambridge.  (See  Diagram.)  In  this 
eaae  the  aetkm  of  tides  in  the  accumulation  of  the  stratified  materials 
IS  plainly  seen. 

The  various  heights  at  which  theee  stratified  deposits  occur,  above 
tbe  level  of  the  aea,  show  plainly,  that  once  their  accumulation,  the 
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main  land  has  beeniifted  abore  the  ocean  at  different  latea  in  ^fSn- 
ent  parts  of  the  country ;  aod  it  would  be  a  most  important  inveafr 
gation  to  hare  their  abB(^utfl  level,  in  order  more  fully  to  asoertain 
Uie  last  changoB  which  our  continenta  have  undergone. 

From  the  above  mentioned  facts,  it  must  be  at  once  obnous  that 
file  various  kinds  of  loose  materials,  all  over  the  northern  hemisphere, 
hare  been  accumulated,  not  onl;  under  di&rent  circumstances,  bnt 
during  long-contiaaed  bnbeeqnent  distinct  "periods,  and  that  great 
changes  have  taken  place  unoe  thrar  deposition,  before  the  present 
state  of  flings  was  fully  established. 

To  the  first  period, — the  ioe  period,  as  I  have  called  it, — ^belong 
all  the  phenomena  connected  with  tlie  transportation  of  erratic  bouli- 
ers,  the  polishing,  scratching  and  furrowing  of  the  rocks  and  thi 
accumulation  of  unstratjfied,  scratched,  and  loamy  drift.  Daring  that 
period,  the  main  land  seems  to  have  been,  to  some  extent  at  least, 
higher  above  the  level  of  the  sea  than  now  ;  aa  we  observe,  on  the 
shores  of  Great  Britun,  Norway  and  Sweden,  as  well  as  on  ihe  east 
em  ahores  of  North  America,  the  polished  surfaces  dipping  under 
the  level  of  the  ocean,  which  encroaches  everywhere  upon  the  errataO 
proper,  e&ces  the  polished  Burfaces  and  remodels  tbe  glacial  drift. 
During  these  periods,  large  terrestrial  animals  lived  upon  both  conti- 
nents, the  Fosul  renuuns  of  which  are  found  m  the  drift  of  Siberia, 
as  well  as  of  this  conUnent.  A  fossil  elephant  recently  discovered  in 
Vermont  odds  to  the  resemblance,  already  pointed  out,  between  the 
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present,  ffae  Hmit  between  that  epoch  and  the  preaent  state  of  thingn. 
Heir  continiutj  Beems  almoet  demonstrated  by  the  identity  of  fossil 
ihella  found  in  these  stratified  deposits,  with  those  now  living  along 
the  present  shores  of  the  same  continent,  and  by  the  fitct  that  changes 
in  the  relative  level  between  sea  and  main  land  are  still  going  on  in 
enr  day. 

Indications  of  snch  relative  changes  between  the  level  of  the 
waters  and  the  land  are  also  observed  about  Lake  Superior.  And 
here  they  assume  a  very  peculiar  character,  as  the  level  of  the  lake 
itself,  in  its  relation  to  its  shores,  is  extensively  changed. 

AD  around  Lake  Superior  we  observe  terraces  at  different  levels ; 
and  these  terraces  vary  in  height,  from  a  few  feet  above  the  present 
brel  of  the  lake,  to  several  hundred  feet  above  its  surface,  presenting 
everywhere  undoubted  evidence,  that  they  were  formed  by  the 
waters  of  the  lake  itself. 

As  everywhere  the  lake  shores  are  strewed  with  sand  and  pebbles 
skanded  within  certain  limits  by  the  waves,  the  lowest  accumulations 
of  loose  materials  remain  within  the  action  of  heavy  storms,  and 
within  such  limit  they  are  entirely  deprived  of  vegetation. 

Next,  another  set  of  beaches  is  observed,  consisting  generally  of 
ooaraer  materials,  forming  shelves  above  the  reach  of  even  the  severest 
storms,  as  shown  by  the  scanty  cryptogamous  vegetation,  and  a  few 
OBall  herbaceous  plants  which  have  grown  upon  them. 

Next,  other  beaches,  retreating  more  and  more  from  the  shores, 
ave  observed,  up<m  which  an  older  vegetation  is  traced,  consisting  of 
shrubs,  small  trees,  and  a  larger  number  of  different  plants,  among 
which  extensive  carpets  of  wonderful  lichens  sometimes  spread  over 
large  surfaces  of  greater  extent.  And  the  gentie  slope  of  some  of 
the  terraces  shows  that  the  lake  must  have  stood  at  this  level  for  a 
longer  time,  as  higher  banks  rise  precipitously  above  them,  consisting 
also  of  loose  materials,  which  must  have  been  worn  out  and  washed 
away,  for  a  conrnderable  time,  by  the  action  of  the  waves  from  the 
lake.  In  sooh  a  manner,  terrace  above  terrace  may  be  observed, 
m  retreating  sheltered  bays  or  along  protected  shores,  over  exten- 
sive tracts ;  sometimes  two  or  three  in  close  proximity,  perhaps 
wittkin  twenty  to  fifty  feet  of  each  other ;  and  again,  extensive  flat 
shores,  spreading  above  to  another  abrupt  bank,  making  the  former 
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■bore,  ibore  which  other  and  other  terraoee  sre  seen ;  mx,  tan,  erat 
fifteen  such  terraces  ma;  be  distmgiiished  on  one  spot,  fonDiDg.  u  it 
were,  the  steps  of  a  ^ganlic  amphitheatre.  Tho  most  renuurkable  cf 
all  the  amphitheatres  has  been  sketched  b;  Mr.  Cabot,  aad  fomu  the 
frontispiece  to  this  volume.  Its  height  has  been  determined  hj  Hr. 
Logan,  m  his  Geographical  Report  of  Canada,  page  10,  where  it  u 
minutely  described.  I  therefore  refer  to  this  account  for  farther  de- 
tuls.  I  would  only  mention  here,  that  the  first  shelf,  within  the  readi 
of  the  lake,  consists  of  minute  sand,  and  forms  a  narrow  strip  of  sterile 
ground  alon^  the  water-edge ;  next,  we  have  a  slope  of  about  10",  fid- 
lowed  by  a  flat  terrace,  extending  for  nearly  fifty  paces  to  a  Beconl 
very  steep  slope,  about  26°  and  80°  inclination ;  ihsn,  a.aloi»ng  te^ 
race  with  an  inclinat4on  of  near  16°,  stretching  for  eighty  to  a  hundred 
paces,  above  which  rises  another  steep  slope  of  20°,  beyond  wbidi 
an  cxtensirc  flat,  slightly  sloping,  extends  for  several  hundred  paces, 
crowned  by  some  irregular  ridges  at  itA  summit,  and  along  the  rocky 
ledges  which  form  the  bay  at  the  bottua  of  which  this  high  gnvel 
bank  rises. 

In  connection  with  these  lake  terraces,  we  must  connder  also  the 
river  terraces  which  present  similar  phenomena  along  their  banks  all 
around  the  lake,  with  the  difference  that  tiiey  slope  gradually  along 
the  water  courses,  otherwise  resembling  in  their  composition  ^e  lake 
terraces,  which  are  altogether  composed  of  remodeled  glacial  drift, 
which,  fi-om  the  influence  of  the  water  aad  their  having  been  rolled 
on  the  shores,  have  lost,  more  or  less,  their  scratches  and  polished  ap- 
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The  lower  coane  of  IkGohipiootm  Biver  is  for  seyeral  miles  dammed 
up  in  that  way  by  ooncentric  walls,  across  which  the  river  has  cut 
its  bed,  and  winding  between  them,  has  repeatedly  changed  its  direc- 
tion, breaking  through  the  successive  walls  in  different  places.  The 
largest  and  lowest  of  these  walk,  a  kind  of  river  terrace  near  the 
margin  of  the  lake,  shuts  at  present  the  factory  from  the  immediate 
lake  shore  and  the  river,  which  has  cut  its  way  between  the  rocks  to 
the  right  and  the  walls,  has  left  a  bokl  bank  in  this  dam  on  its  left 
diore. 

An  important  question  now  arises,  after  considering  these  &cts, 
how  these  successive  changes  in  the  relative  level  of  the  lake  and  its 
shores  have  been  introduced.  Has  the  water  been  gradually  sub- 
siding, or  has  the  shore  been  repeatedly  lifted  up  ?  Merely  from 
the  general  inferences  of  the  more  extensive  phenomena  described 
above,  respecting  the  relative  changes  between  land  and  sea,  I 
should  be  inclined  to  admit  that  the  land  has  risen,  rather  than  to 
suppose  that  the  waters  have  gradually  flowed  out.  But  there  are 
about  the  lake  itself  sufficient  proofs,  which  leave  in  my  mind  not 
the  slightest  doubt  that  it  is  the  land  which  has  changed  its  level, 
and  not  the  lake  which  has  subsided. 

In  the  first  place,  to  suppose  that  the  lake  had  once  stood  as  hi^ 
as  the  highest  terraces,  it  would  be  necessary  to  admit  that  its  banks 
were,  all  round  its  shores,  sufficiently  high  to  keep  the  water  at  that 
highest  level,  or,  at  least,  that  there  were,  at  the  lower  outlets,  bars 
to  that  height,  which  have  been  gradually  removed  since.  But 
neither  is  the  main  land  sufficiendy  high,  at  the  western  extremity 
and  along  the  southern  shores,  to  admit  of  such  a  supposition,  nor  is 
there  about  the  outiet  of  the  lake,  between  Gros  Cap  and  Cap  Iro- 
quois, an  indication  of  a  barrier  which  has  been  gradually  removed. 
There,  as  everywhere  along  the  lake  shores,  the  loose  movable  mate- 
rials consist  of  the  same  drift,  the  accumulation  of  which,  at  various 
levels,  we  are  aiming  to  account  for.  If,  therefore,  we  consider  this 
same  drift  as  the  barrier  under  whose  protection  the  lake  modeled 
other  parts  of  its  mass,  we  should  be  compelled  to  admit  another 
cause  to  remove  the  barrier,  a  supposition  for  which  there  is  not  the 
slightest  indication  in  the  geolo^cal  structure  of  the  country.  But 
if,  on  the  contrary,  we  suppose  the  lake  to  have  removed  the  barrier. 
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fitere  is  no  owtse  left  far  its  wramnaUtion,  snd  the  ohangn  in  the 
oomparative  level  of  the  main  land  and  the  temoea  remwn  eqnallf 
unaccounted  for. 

Indeed,  the  temoea  are  so  nneqnd  in  their  abeolnte  lerel  irhen 
oompared  to  each  other,  that  a  gradttal  submdence  of  the  lake  remor- 
ing  a  barrier  of  loose  materiala  at  its  outlet  conld  nerer  ezplwn  their 
irregularity.  Bat  if  we  suppom  that  the  innnmenible  dykes  whidi 
cross,  in  all  direotions,  the  rocks  which  form  the  shores  of  tiie  lake, 
have  at  various  itttervab  lifted  op  these  shores,  we  hare  at  the  same 
lime  a  cause  for  the  change  of  the  relative  lerel  between  the  terraces 
and  the  lake,  and  also  fi>r  tlie  change  of  its  abecduta  level,  as  it 
removed  larger  and  Iwger  portions  of  materials  aooumulated  at  its 
eastern  extremity. 

That  these  dykes  have  produced  such  changes  will  not  be  doubted 
by  any  one  who  may  atody  the  phenomena  described  io  the  fc^ow- 
ing  ciiapter  respecting  the  <Hi^  of  the  present  outlines  of  tiie  lakes, 
as  produced  by  the  intersection  of  all  the  dykes  Iraverdng  the 
metamorf^c  and  plntonic  rooks  of  the  northern  shores. 

We  should  therefore  conclude  that,  as  then  hag  been  a  general 
gradual  change  between  the  relative  level  of  the  nuun  land  and  sea, 
so  t^ere  has  also  been  a  gradual  local  change  in  the  relative  level  of 
the  lake  and  its  shores ;  and  hence  the  local  phenomena  woold  <«ly 
corroborate  the  induction  derived  from  more  general  geok)^oal  &etL 
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THE  OUTLINES  OF  LAKE  SUPERIOR. 


SiHOB  it  has  been  ascertiuned  that  the  present  form  of  the  surface 
of  our  globe,  and  the  distribation  of  land  and  water  and  their  rela- 
tiye  level,  and  the  general  outline  of  their  contact,  is  the  result  of 
(be  successive  geological  changes  which  our  globe  has  undergone, 
the  efforts  of  geologists  have  more  or  less  had  in  view  to  ascertain 
the  order  of  succession  of  these  phenomena,  and  their  mutual  depen- 
dence. One  result  is  already  established  beyond  question,  namely, 
tbat  the  changes  which  have  brought  about  the  present  physical 
state  of  our  globe  have  been  successive  and  gradual,  and  have 
followed  each  other  at  more  or  less  remote  epochs.  So  that  its  pres- 
ent configuration,  far  from  being  the  result  of  one  creative  act,  must 
be  considered  as  the  combination  of  a  series  of  successive  changes ; 
&  from  being  moulded  like  a  bell  at  one  furnace,  it  has  been  built 
up  by  successive  superstructures.  This  is  not  merely  a  view  adopted 
in  accordance  with  our  theories  and  preferences,  but  it  is  actually 
shown  by  geological  evidence,  that  the  solid  parts  which  constitute 
the  crust  of  our  globe  have  been  consolidated  at  different  epochs, 
and  have  been  lifted  to  the  surface  above  the  level  of  the  sea  at  long 
distant  intervals  ;  so  that  continents  are  known  to  have  been  built 
up  by  the  successive  rise  of  groups  of  islands,  combining,  by  their 
gradual  elevation  above  the  level  of  the  sea,  into  larger  tracts  of 
main  land,  until  they  have  assumed  their  present  definite  outline  and 
general  relations. 

The  modes  in  which  these  changes  have  taken  place  have  been 
quite  diversified.  We  have  indications  of  large  tracts  of  land  ex- 
tending in  horizontal  continuity  over  great  extents  at  considerable 
heig^biB  above  the  level  of  the  sea. 
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We  have  in  atlier  instutcea,  ridges  of  monntun  cluuns  intenecting 
Qie  pluns  and  fonaing  promiDent  walla  in  variooa  directions  acron 
tbe  more  level  country.  .We  have  agwn  isolated  peaks  rising  like 
pyramids  above  the  surronnding  country, — shallow  waters  covering 
large  flats,— deep  ezeavationa  extending  over  conmderable  parts  of 
tbe  ocean, — or  narrow  chasms,  precipitous  holes  increasing  thediver- 
aty  of  the  bottom  of  the  sea,  as  moaattun  chuns,  volcanic  cones, 
high  plateaos,  deep  valleys,  rolling  lulls,  and  flat  plains  modify  the 
aspect  of  the  miun  land.  And  all  these  differences,  all  those  peco- 
Bar  features  have  been  introduced  gradually  and  auccesBively  by  the 
combined  action  of  the  elevation  of  the  land,  and  recesraon  of  the 
sea ;  by  the  uphfting  of  the  boM  cnut  by  voloamc  and  pintonie 
action,  and  by  the  abrading  influence  of  water  currents,  and  the 
regular  undulations  of  the  ocean  tides. 

Taking  the  whole  globe  in  ita  general  appearance,  we  can  thv 
trace  to  the  agency  of  a  few  influences,  repeated  at  long  intervals  in 
Afferent  ways,  all  the  phenomena  we  observe  upon  its  sur&ce.  Asd 
the  order  of  succession  of  the  isolated  events  which  have  t^as  modi- 
fied the  surface  of  onr  globe  has  been  sscertwned  with  such  unex- 
pected preoision,  that  at  present,  the  relative  age  of  the  different 
geolo^oal  events  is  established  with  as  much  certainty  as  the  great 
perioda  in  the  history  of  mankind. 

There  is,  however,  one  direction  in  which  these  investigation 
need  to  be  followed  out  atill    farther.     The  secondary  events   of 
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aquare  form  to  Hie  direction  of  its  mountain  chsdns  precisely  as  Italy 
derives  its  form  from  the  direction  of  its  moontains ;  after  having 
satis^ed  ourselves  that  the  existence  of  an  almost  unbroken  chain  of 
the  highest  mountains,  over  the  centre  of  Europe  and  Asia,  consti- 
tutes the  main  difference  in  the  physical  features  of  the  Old  World, 
when  contrasted  with  those  of  America,  where  the  principal  moun* 
tains  run  north  and  south  ;  after  having  thus  ascertmed  the  inti- 
mate relation  there  is  in  general,  between  geological  phenomena  and 
the  geography  of  continents,  the  physical  features  of  the  different 
parts  of  the  world,  it  is  a  subject  worthy  of  our  attention  to  investi- 
gate how  for  the  particular  features  we  may  distinguish  in  a  given 
Circumscribed  locality  may  be  ascribed  to  similar  agencies,  and  to 
aobordinate  influences  depending  upon  the  same  general  principles, 
which  have  been  active  in  the  production  of  the  general  frame. 

Are  the  Swiss  lakes,  for  instance,  with  their  peculiar  form,  as 
Naturally  the  consequence  of  geological  phenomena  as  the  general 
features  of  the  country?  Are  the  numerous  fiords  of  Norway 
and  Maine  owing  to  the  same  cause?  Is  there  any  connection 
which  can  be  appreciated  with  any  degree  of  precision  between  the 
general  course  of  rivers  on  one  continent,  or  in  various  parts  of  the 
aame  continent  ?  And  can  a  single  lake,  for  instance  Lake  Superior, 
be  analyzed,  so  as  to  refer  the  bearings  of  its  outlines  to  precise 
geobgical  phenomena  ? 

The  knowledge  I  had  before  visiting  Lake  Superior,  of  the  direct 
Oonneotion  of  many  of  these  apparentiy  subordinate  features  in  the 
phyncal  aspect  of  a  country,  with  the  main  geological  phenomena 
upon  which  it  rests,  led  me,  during  my  excursions  on  this  continent, 
to  keep  this  subject  constantiy  in  view.  I  had  seen  how  the  Lakes  of 
Neuchatel  and  Bienne  were  excavated  at  the  junction  of  the  Jura, 
$fid  the  tertiary  deposit  at  its  base ;  I  had  noticed  that  the  Alpine 
lakes  followed  fissures  at  right  angles  with  the  axis  of  elevation  of 
t|ie  Alps.  I  was  aware  that  some  of  these  lakes  consist  of  two 
^tinct  parts,  probably  formed  at  different  periods,  but  now  united  by 
the  sheet  of  water  filling  them.    • 

Witii  such  intimations,  the  great  Canadian  lakes,  which  form  so 
naturally  a  boundary  between  the  Northern  United  States  and  the 
possessions  upon  this  continent,  could  not  but  strongly  call 


420  LAKI  BUPXRIOR. 

for  an  inrestigation  of  their  natural  features ;  some  niniung  east  and 
vest,  others  Btraight  north  and  sonth,  and  others  forming  a  regular 
crescent,  with  its  conrezit;  turned  northwards.  Their  absolute  po- 
otion  is  at  once  characteristic.  They  are  excavated  chie&y  between 
the  plutotuc  masses  riang  north,  and  the  stratified  deponts  south  of 
th«  prinutive  range. 

lAke  Superior,  espeinally,  fills  a  chasm  between  tlie  northern 
granitic  and  metamorphio  range,  and  the  oldest  beds  deposited 
along  their  southern  slopes  in  the  primitive  age  of  this  continent. 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  sno^ 
eeadve  layers  of  different  sets  of  beds  of  the  same  great  geographical 
period ;  while  Lakes  Huron  and  Michigan  fill  up  the  cracks  which 
ran  at  right  angles  witii  die  nuun  northern  primitive  range,  and 
which,  DO  doubt,  owe  their  ori^  to  the  elevation  of  the  chuns  nortii 
of  Lake  Huron  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  sud  above  of  the  dependence  of  the  Siriss  lakes 
upon  their  geological  positions  and  relation  to  the  mountun  chains 
which  encircle  them. 

Besides  this  general  relation  of  the  lakes  in  connection  with  tfamr 
shores,  I  have  been  able  to  trace  a  more  intimate  connection  of  the 
outlines  of  their  shores  and  their  geological  structure,  espeoiall/  in 
Lake  Superior. 

As  a  whole,  that  lake  resembles  a  large  crescent,  with  its  conreti^ 
turned  northwarda ;  but  it  were  a  great  mistake  to  imaijine  that  this 
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shores  of  Lake  Superior  in  almost  all  directions,  when  I  was  one  day 
most  forcibly  struck  irith  the  £Ekct,  that  these  dykes  agree,  in  their 
bearingg,  wiA  the  bearings  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  outlines  of  the  shores  could  be  accounted  for,  by 
the  combmations  of  dykes  intersecting  each  other  in  different  direc- 
tkms.  And  indeed,  now  that  I  have  the  key  for  such  an  analysis, 
I  find  no  diflSculty  in  referring,  even  short  lines  of  the  coast,  to 
the  diflforent  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast  As  soon  as  my  attention 
had  been  called  to  these  phenomena,  I  lost  no  opportunity  of  invest- 
igating the  nature  of  the  rock  of  these  different  systems  of  dykes, 
aflnd  I  ascertained,  to  my  great  astonishment,  that  there  are  consid- 
M«ble  differences  in  their  mineralogical  characters  ;  some  being  am- 
phibolic trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchstone  ;  and,  what  is  particularly  inter- 
eating,  the  dykes  which  run  in  the  same  direction  preserve  the  same 
mineralogical  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directiy  north  and  south,  and 
which  form  the  inlets  between  Neepigon  Bay  and  the  main  lake,  and 
intersect  the  large  island  of  St.  Ignace,  and  separate  St.  Ignace 
stielf  from  the  main  land,  all  run  north  and  south,  and  consist  of 
yferj  hard,  tough,  unalterable  hornblende  trap,  of  a  crystalline 
mjpeetj  and  a  grayish  color ;  while  the  dykes,  which  run  east  and 
west,  and  mark  out  the  northern  and  southern  shores  of  those  same 
islands,  consist  mostiy  of  a  greenish  trap  extensively  injected  with 
epidote,  and  breaking  with  the  greatest  ease  into  angular,  irregular 
firagments.  The  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  more 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Again,  the  long  shore  running  due  east  and  west  from  Michipico- 
tin  westwards,  is,  also,  along  its  whole  extent,  intersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  of  the  north-eastern  coast  of  the  lake  between  the  Pic 
and  Michipicotin  Island,  which  run  north  north-east  to  south  south- 
west, conmst  of  a  pitchstone  trap,  like  black  glass,  which,  notwith- 
•tanding  its  external  hardness,  readily  decomposes,  and  forms  almost 
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ereiywhera  along  these  shores,  coves,  deep  ooves,  narrov,  stnught 
inlets,  small  caves,  and  gives  to  the  whole  extent  of  that  shore  that 
peculiar  aapeot  which  distingiushes  it  so  much  &om  the  other  parti 
of  the  lake. 

The  more  precipitous  shores — ahnost  vertical  walls,  and  those  p^ 
onliar  modes  of  decomposiUon  of  the  rocks  which  have  left  strsngs 
^pearances  in  the  masses,  some  of  which  have  even  been  notioed 
bjr  the  Indian  voyageuis,  aa  Otter  Head,  for  instance — the  nomber- 
less  exceedmgl;  small  islands  of  these  shores,  &nd  the  striking  bald* 
nesB  of  the  overhanging  rocks,  are  all  of  them  meet  zemarkahle 
features.  Though  these  examples  are  very  striking,  and  may  at 
onoe  satisfy  the  mind  that  the  most  nunute  detiuls  in  the  pecuUar 
features  of  the  lake  may  be  ascribed  to  geological  agency,  we  neve^ 
theless  find  still  more  striking  evidence  of  this  otmnectioD  between 
the  geological  structure  of  the  country  and  its  form,  along  the  north- 
western  shore,  west  of  St.  Ignace,  and  between  Isle  Boyale  and 
Fort  William.  Three  other  aystems  of  dykes  here  intersect  the 
rocks,  and  ^ve  to  the  whole  shore  an  entirely  different  aspect  At 
first  ^ght,  the  bearings  of  the  north-westerly  shore  appear  already 
difierent  &om  those  of  the  northern  shore  proper,  and  the  eastern 
diore,  as  their  general  course  is  north-east  and  south*weet  from  the 
southern  extremity  of  St.  Ignace  to  Pigeon  Bay,  to  which  Isle  Boy- 
ale  is  parallel.  But  upon  a  close  exambation  of  these  shores,  it 
becomes  obvious  that  this  general  feature  is  modified  in  various  wayi 


OUTLINIB  or  LAKI  SUPSRIOB.  4S8 

known  under  the  name  of  Yiotoirift  and  Spar  Islands,  and  the  other 
islands  continuoos  with  Stargeon  Island,  in  the  prolongation  of  whieh 
we  meet  the  most  prominent  dykes  of  Pio  Ishmd  itself.  The  whole 
of  Isle  Bojale  lies  in  that  direction,  and  the  nameroos  promontories 
of  its  eastern  extremity  are  particularly  remarkable  for  their  agree- 
ment, both  in  direction  and  geological  stnictare,  with  the  Victoria 
groap  of  islands.  The  system  is  particularly  rich  in  copper  ores,  and 
preeents  the  most  beautiful  development  of  spathic  veins.  As  I  have 
not  myself  examined  Point  Keewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Royale  and  the  Vio- 
toria  Islands ;  but  the  agreement  in  the  direction  of  the  promonr 
tory  itself  is  most  striking ;  and  the  fact  that  this  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keewenaw 
also  belongs,  in  its  principal  features,  to  this  system  ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Point  de- 
rive their  midn  features  from  dykes  of  the  same  system,  though 
tfieir  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
third  system  in  this  north-eastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Cape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficiently  to  the  north,  however,  to  be 
dearly  cUstinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St.  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
Hie  Tock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
apidotic  injections  accompanying  them,  and  the  trap  being,  on  the 
contrary,  of  a  light  grayish  color,  resembling  more  the  system  which 
runs  doe  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systems  of  dykes,  which  contribute 
mainly  to  the  formation  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotin,  running  east  and  west.     (See  the 
aonezed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  running  north  80°  west. 

8.  System  of  Neepigon,  running  due  north  and  south. 

4.  System  of  Black  Bay,  running  north  80°  east. 

6.  System  of  Thunder  Gape,  running  east  80°  north. 

6.  System  of  Isle  Boyale,  running  east  46°  north. 
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The  luge  gronp  of  ulindB  on  the  ioathern  and  enBtern  ride  of 
Black  Ba;,  and  aouth-west  of  St.  Ignaee,  oonrists  of  innnmenible 
islets,  separated  from  each  other  by  the  cloee  intersection  of  the  three 
systems  of  dykes,  which  appear  more  prominent  and  stron^y  marked 
in  their  features  6irther  west,  in  Isle  Boyale  and  Victoria  Islands, 
and  about  Thunder  Bay. 

But  berides  these  six  cle&rly  defined  systems,  there  seem  to  be 
two  more,  or  at  least  one  otlier  distinct  system  running  due  nortb-west 
and  south-east,  cutting  at  right  angles  through  Spar  Island,  and  re- 
appearing, as  I  underatBud  from  rerbal  communioationa  of  Mr.  Foster, 
fiirtber  sottth  upon  Point  Eeewenaw.  This  system  is  perhaps  the 
cause  of  the  bearing  of  the  shores  between  Keewenaw  Bay  and  Dead 
Itirer ;  also  of  the  outlet  of  I^ke  Superior  between  Point  Iroquois 
and  GroB  Cap  along  the  river  St.  Mary,  unless  this  eastom  system 
of  intersection  be  distinct  from  the  more  western  one. 

But  hoverer  this  may  be,  so  much  is  pirin ; — that  at  least  ox 
^tinct  systems  of  dykes,  with  peculiar  characteristic  trap,  forming 
parallel  ridges  in  the  same  system,  but  varying,  fi)r  dlKrent  angles, 
between  the  different  systems,  intersect  the  northern  shores  of  Lake 
Superior,  and  have  probably  cut  up  tbe  whole  tract  of  lock,  orer  Qie 
space  which  is  now  filled  by  the  lake,  in  such  a  way  as  to  destroy  its 
continuity ;  to  produce  depressions,  and  to  have  gradually  created  an 
excavation  which  now  forms  the  lake,  and  thus  to  have  ^ven  to  it 

prcjont  outline.     TKia  proceSB  of  intcrsectioTi,  tliese  succeaaJve 
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tkerefore  I  on  now  onty  oall  tlie  attontioii  of  geolo^stg  to  tliese 
fiurts,  in  the  hope  that  they  maj,  at  acmie  fatare  time,  be  more  fully 
iBTeatigated. 

The  whole  range  of  rooks  which  conglitates  the  northern  ahore  of 
Jskib  Sopeoor  is  so  extensiyelj  metamorphio,  and  so  thoronghlj  in- 
jected in  an  direcdons  by  veins  btersecting  each  other,  that  it  is  no 
m$j  task  to  analyze  their  relations ;  and  for  a  foil  illustration  of  this 
aolgeet,  minute  maps  of  well-selected  localities  are  reqmred,  such  as 
tKATclling  geolo^ts  on  an  occasional  rait  can  scarcely  prepare.  But 
I  should  be  perfectly  satisfied  to  see  these  hints  more  completely 
wrou^t  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
annate  investigation  of  the  geological  phenomena  of  a  restricted 
Ideality  may  lead  to  a  better  understanding  of  the  origin  of  the  geo- 
graphical features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  mistake  to  ascribe  the 
prasent  form  of  Lake  Superior  to  any  single  geological  event  Its 
position  in  the  nudn  is  no  doubt  determined  by  a  dislocation  between 
Hm  primitive  range  north  and  the  sedimentary  deposit  south. 

Bat  the  working  out  of  the  deti^  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  different  characters,  traversing 
Hm  older  rocks,  in  various  directions,  which,  from  their  mineralo^cal 
diflforences,  have  no  doubt  been  produced  at  different  successive 
periods. 

The  diversity  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  there  are  varieties  observed  there  which  seem  to  be  peculiar  to 
fliat  district,  presenting  innumerable  transitions  from  one  to  another, 
of  which  the  Alps  even  do  not  present  more  extensive  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartzites,  granites,  and  gneiss,  the  metamorphism  being  more  or 
lees  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  masnve  rocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  mtense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  mjected  rock.  But  here 
agttn,  the  [Aenomena  are  so  complicated,  that  unless  the  iUustration 
be  acoompanied  by  a  very  detiuled  map  it  were  useless  to  enter  into 
more  minute  descriptions. 
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The  ooUddioDS  I  have  made  of  these  rooks  are  BnfficienUj  ezteo- 
dre  to  afford  materials  for  such  an  illustratioii,  and  I  may,  perhaps, 
on  another  oocauon,  publish  a  more  detailed  account  of  the  geological 
features  of  the  northern  shores,  unless  the  expected  publication  of 
the  geological  snrve;  of  Canada  by  Mr.  Logan,  renders  this  eoea; 
anperfiaous. 

I  would  here  acknowledge  Ute  benefit  I  hare  derired  in  my  in- 
TOsligationg  from  the  publi^ed  reports  of  this  sorvey,  and  also  &om 
the  verbal  commanicalaoDS  of  Mr.  MoLeod  of  Sault  St.  Muie.  'fhe 
rocks  wluch  occur  on  the  northern  shores  an  so  characteristic  that 
they  cannot  be  mist^en,  and  even  should  the  materia  which  I 
have  collected  not  be  published  more  in  taH,  they  will  at  all  events 
afford  to  those  who  study  the  geological  distribution  of  erratic  bould- 
ers, valuable  means  of  comparison,  which  will  show  that  most  of  the 
erratics  which  occur  in  the  nortiiem  parts  of  the  United  States  are 
derived  from  the  primitive  range  extending  north  of  the  lakes  reaidt- 
ing  along  Canada  and  the  Uiuted  States  to  the  Atlantio  Ocean. 

Among  tiiese  rooks  there  is  a  variety  of  deep  red  felspar  por- 
phyry speckled  with  epidote,  which,  from  its  brilliaot  color,  partio- 
ularly  attracts  attention,  and  which  occnn  all  along  the  northern 
shore  from  the  Ro  to  Thunder  Bay.  This  varie^  I  have  not 
observed  farther  east,  and  it  may  periiaps  be  taken  as  a  guide  to 
ascerttun  the  range  of  erratics  derived  &om  the  northern  shore  of 
Lake  Superior. 


XII. 

GEOLOGICAL  RELATIONS  OF  THE  VARIOUS  COPPER 
DEPOSITS  OF  LAKE  SUPERIOR. 


The  general  distribudon  of  the  different  copper  ores  in  the  region 
of  Lake  Superior,  presents  some  fsu^ts  which  seem  to  me  to  have  a 
direct  bearing  upon  the  theory  of  their  origin.  It  is  a  very  remark- 
able circumstance  that  the  largest  masses  of  native  copper  should 
occur  upon  Point  Keewenaw,  and  that  the  non-metallic  ores  should 
be  diffused  at  various  distances  firom  the  central  region  where  the 
largest  masses  of  native  metallic  copper  occur.  The  various  sul- 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huion,  in  far  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  the  metallic  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  this  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  diffused  in  the  country  where  they  occur. 
They  seem  to  me  clearly  to  indicate  that  the  native  copper  is  all 
plutonic  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state  ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  injections  at  considerable  distances ;  but 
upon  the  larger  masses  in  the  central  focus,  the  surrounding  rocks 
could  have  little  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  surface  for  contact  with  other  mineral  sub- 
stances capable  of  being  chemically  combined  with  the  copper.  But 
where,  at  a  distance,  the  mass  was  diffused  in  smaller  proportions  mto 
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famnmerable  minote  ftssares,  and  thoB  proHnted  a  oompAntively 
targe  aarfaee  of  contact  iritli  the  rarTonnding  rooks,  there  the  most 
iirerafied  comhinatioDg  oonld  be  formed,  and  thna  the  nrioaa  orei 
tppear  in  this  characteristic  lUstribntion.  The  relations  vluch  these 
res  bear  to  tlie  rocks  in  irhich  they  are  contained,  sustain  fully  this 
iew,  and  even  tlie  circumstance  that  the  black  oxide  is  fonnd  in  the 
vicinity  of  the  main  masses,  vfaeD  the  solphnrets  and  carbonate! 
occur  at  greater  distances  from  them,  voald  shoir  that  this  ore  is  the 
result  of  the  ondatioa  of  some  portion  of  the  large  metallic  masses 
exposed  more  direcUy  to  the  ii^aence  of  oxygen  in  the  process  <^ 
eoolbg.  Indeed,  the  phenomena  respecting  the  distribution  of  the 
copper  about  Lake  Saperiw,  in  all  their  natural  relations,  answer  so 
Mly  to  ttua  view,  that  the  whole  proceaa  might  eauly  be  reproduced 
artificially  on  a  small  scale ;  and  it  appears  strange  to  me  that  so 
nuuy  doubts  can  still  be  expressed  respecting  the  origin  of  the  cop- 
per about  Lake  Superior,  and  that  this  great  featore  oS  the  distribn* 
tion  of  its  various  ores  should  have  been  so  totally  overlooked. 
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O.  K,  ff  L.  are  happy  to  announce  thai  the  above  toarkf  which  has  been  under- 
taken in  compliance  with  the  earnest  soliciUUions  of  numerous  teachers  and  friends 
of  education,  is  in  a  forward  state  of  preparation.  The  plan  of  the  author,  and 
ike  principal  characteristics  of  thts  serves  may  he  gathered  from  the  following 
exposition  of  the  subject :  — 

A  knowledge  of  the  globe  we  inhabit,  whether  contidered  in  itself  alone,  or  in  its 
relations  to  man,  the  distribution  of  the  races  of  men,  and  the  ciyil  divisions  of  its  sor- 
faee,  are  subjects  of  interest  too  varied,  too  direct,  and  too  vital,  not  to  command  the 
attention,  and  excite  the  sympathy  of  the  mind,  at  every  period  of  life. 

If  Geography  has  been  considered  as  a  dry  and  often  fruitless  study,  if  indeed,  to 
teach  it  with  success  has  been  considered  as  one  of  the  most  difficult  problems  in  edu- 
eation,  there  is  reason  to  believe  that  the  difficulty  lies  not  in  the  subject,  but  in  the 
method  of  teaching  it. 

In  most  mannais  the  accumulation  of  fscts,  and  espNecially  the  want  of  arranffe- 
ment  of  them,  really  corresponding  to  their  connection  in  nature,  renders  the  stii2Ly 
difficult,  and  overburdens  the  memory  at  the  expense  of  a  true  and  thorough  under- 
standing of  the  subject.  Hence  there  is  confasion  and  a  want  of  clear  and  comprehen- 
sive views,  and  consequently  a  lack  of  interest  for  the  student  For  if  the  mind  seeks 
to  comprehend,  it  is  only  interested  in  what  appears  clear  and  well  connected.  To 
attain  tnis  end  it  is  necessary — 

Fjkst.  To  attempt  a  rigid  selection  of  materials,  and  to  reject  from  school  instruc- 
tion all  details  which  have  but  a  transient  value,  and,  on  tne  other  hand,  to  render 
prominent,  facts  of  permanent  value :  preferring,  for  instance,  the  details  of  Physical 
Geography  and  of  Ethnography,  to  those  of  Statistics,  which  may  be  more  fully  dwelt 
upon  subsequently. 

Second.  To  aistribute  geographical  instruction  throughout  the  whole  course  of 
education,  so  as  to  divide  the  labor  of  learning,  and  to  gpve  at  the  same  time  to  each 
period  of  life  the  nutriment  most  appropriate  for  its  mtellectual  taste  and  capacity. 
To  this  end,  the  globe  should  be  studied  nrom  the  different  points  of  view  successively, 
cradoating  each  view  to  the  capacity  of  different  classes  of  students.  At  first,  the  ftm- 
aaraental  outlines  alone  should  be  presented,  and  next,  not  onlv  additional  facts,  bot 
s  deeper  understanding  of  their  connection,  and  so  on ;  and  tnus,  by  a  regular  and 
natural  path,  a  full  and  intelligent  knowledge  of  the  globe,  in  all  its  relations,  will  be 
finally  attained. 

Thi&d.  The  comparative  method,  recently  adopted  with  so  much  success  in 
Europe,  should  always  be  employed ;  for  it  is  by  the  recognition  of  resemblances  and 
differences  that  the  mind  seizes  upon  the  true  characters,  and  perceives  the  natural 
xslations,  and  the  admirable  connection,  of  the  different  parts  which  form  the  grand 
whole ;  in  a  word,  gains  real  knowledge. 

The  series  hereby  announced  is  desi^n^  to  meet  these  wants.     It  will  consist  of 

'  three   courses    adapted   to    the  capacity  of  three   different   ages   and    periods  of 

stody.    The  first  is  intended  for  Primary  Schools,  and  for  children  of  firom  seven  to  ten 

Tears.    The  second  is  adapted  for  higher  schools,  and  for  young  persons  of  ft^m.  ten  to 

fifteen  years.    The  third  is  to  be  usm  as  a  scientific  manual  in  Academies  and  Colleges. 

Each  course  will  be  divided  into  two  parts,  one  of  purely  Physical .  Geography,  the 
Other  for  Ethnography,  Statistics,  Political  and  Historical  Geography.  Each  part 
will  be  illustrated  by  a  colored  Physical  and  Political  Atlas,  prepared  expressly  for  this 
pfurpose,  delineating,  with  the  greatest  care,  the  con&rantion  of  the  surface,  and  the 
other  physical  phenomena  alluofed  to  in  the  corresponding  work,  the  distribution  of  the 
raees  of  men,  and  the  political  divisions  into  States.    Ssoh  part,  with  the  correspond- 


iBffmap,  will  be  sold  separately. 
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icult  afui  (  Tonga,  will  b.  

.a  And  thii  bithFrto  unittrictlTS  ponnit  canTerted  into  ■  (oencv,  ttM piiDcipm  of 
which  ue  definite  md  ths  mula  conclunii ;  ■  icienca  that  embnoet  Um  uiTWtifatloa 
of  natunl  Uw>,  uid  iDterpreti  their  mod*  of  operation ;  ithich  probuu  to  ducom  !■ 
the  iud«t  fomu  and  kppurntl^  contund  >mngBinent  of  tha  mateiiaU  compoaing  tiw 
pUnat'i  enut,  ■  naw  nuuufotatian  of  the  wudom  vhtch  hu  Ailed  the  aulli  with  iM 
riohw.  *  ■  *  To  the  mder  ws  (hiU  awe  no  apolon,  if  wa  haxe  wd  enough  to 
•idt*  hit  otuioiit;  aad  to  pennade  him  to  look  to  the  boak  itielf  fin  farther  iuatnw- 
lion." — Korth  Anttriemt  Bnine. 

"  The  grand  idea  of  ths  work  i«  hippUr  »pres»d  bj  the  enthot,  wha«  ha  ealla  it 
the  pMorapAMoJ  MornA  0/  AMory.  •  •  *  The  man  of  (cdencc  will  hail  It  aa  •  beantifal 
genenuution  from  the  neti  of  obaamtiDn,  The  Chriilian,  who  tnuti  in  a  mardfnl 
novidence,  will  dnw  oooiape  from  it.  and  hope  jet  more  eameadj  tiii  the  lodaniptioB 
of  the  moat  degraded  portioni  of  mankind.  Faith,  acience,  leaniiiw,  poetrj,  taita, 
in  a  word,  genine,  hare  Ubenllj  contributed  to  the  productioD  of  Uie  wink  ander  twrieo. 
Sometlmea  wa  faal  ai  If  we  wne  itudTing  a  treatiia  on  the  aiaot  ideneea ;  at  otiiai, 
it  atrlkea  the  ear  like  an  epic  poaio.  Mow  it  readi  like  hiatoTT.  and  now  it  Mtuda  Uha 
prophacr.  It  will  find  leadei*  in  whatcTcr  language  it  maj  D«  pidiliahsd ;  and  in  the 
elegant  Engliab  dreea  which  it  hai  receiTcd  from  tha  aocompliahed  pen  of  the  Inn*- 
latoi,  it  will  not  fail  to  iDterret,  inelruct  and  inapire." — CArutian  Bxammr. 

extended  ootiae.    Tbt 

ledB, 

ri  will  well 
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ide  range  of  knowledge,  great  reeeanh,  and  a 
philoaophical  apiiil  of  inxeitigatioa.  Ita  perusal  will  well  repay  the  moat  learned  in 
luch  lubjccti.  and  giie  new  newa  to  all,  of  man'i  relation  to  the  globe  be  Inhabtla." — 
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AM>v's  Year  in  Lowell.  Quintin  Matsays  —  the  Blaoksmith  of  Antwerp.  Do  you  think  I'd  Infimn, 
by  Mrs.  S.  C.  Hall.  The  Schoolmaster's  Dream.  The  Man  with  the  Iron  Mask.  The  Christmas  Hol- 
iiuys.  Be  Just  before  yoo  are  Generous.  The  Msgle  Flnta.  Why  the  Sea  is  Salt.  Moral  Tales  from 
tha  French.    Jim  Cronln,  by  Mrs.  Iloare. 

MISOXLLANBOUS  SUBJBCTS.  —  ReUgioos  Impostors.  Hindoo  Snporstitions.  Speetral  lUoslons. 
ByeeulatiTe  Manias.  The  Montyon  Prises.  The  Emptover  and  Smplo^^.  Stories  of  Aims  and  Ends. 
AneedoSes  of  the  Deaf,  Dumb  and  Blind.  Anecdotes  or  Shoemakers.  Anoedotes  of  tho  Early  Paint- 
ers Female  Industry  and  Intrepidity.  ^Voman*s  Trials  in  Humble  Lift.  Present  to  ApprenHess 
Hints  to  Workmen.    Manual  t>r  Infiint  Management.   Cleanliness,  Bathing,  and  YentilatioB.    Yolna- 

Distortfcms.   Schools  of  Industry.    Fireside  BdoeaHon.    ffrtendly  mats  to  the  Yooi^    Bs^ish 

Booteh  Proverbs. 
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THE 


ANNUAL  OF  SCIENTmC  DISCOVERT: 

»». 

TEAB-BOOK  OP  FACTS  m  SCIENCE  iSB  i£T, 

BXHIBITIira    THB 

MOST  IMPORTANT  DISCOVERIES  AND  IMPROVEMENTS   IN 

MECHANICS,  ASTRONOMY,  MINERALOGY, 

XJSEFUL  ARTS,  METEOROLOGY,  GEOLOGY, 

NATURAL  PHILOSOPHY,    ZOOLOGY,  GEOGRAPHY, 

CHEMISTRY,  BOTANY,  ANTIQUrnES,  ka. 

Together  with  a  List  of  recent  Scientific  Pnbllcations ;  a  Classified  List 

of  Patents ;  Obitnaries  of  Eminent  Scientific  Men ;  an  Index 

of  important  Papers  in  Scientific  Jonmals,  Reports,  &c. 

BDITBD     BY 

DAVID   A.   WELLS, 

OF   THB    LAWEBNCB    tCIBMTIPIO    SCHOOL,    GAMBBIDOB, 

AND 

GEORGE   BLISS,  Je. 


PROSPECTUS. 


The  An5ual  of  Scikntific  Discotert  is  designed  for  all  those 
who  desire  to  keep  pace  with  the  adyancemeDt  of  Science  and  Art 
The  great  and  daily  incVeasing  number  of  discoTeries  in  the  difiierent 
departments  of  science  is  such,  and  the  announcement  of  them  is  scat- 
tered through  such  a  multitude  of  secular  and  scientific  publications, 
that  it  is  very  difficult  for  any  one  to  obtain  a  satisfactory  survey  of 
them,  OToq  had  he  access  to  all  these  publications.  But  the  Scientific 
Journals,  especially  those  of  Europe,  besides  being  many  of  them  in 
foreign  languages,  have  a  very  limited  circulation  in  this  country,  and 
are  therefore  accessible  to  but  very  few.  It  is  evident,  then,  that  an 
annual  publication,  giving  a  complete  and  condensed  view  of  the 
progress  of  discovery  in  every  branch  of  Science  and  Art,  being,  in 
fact,  the  Spirit  of  the  Scientyie  JaumaU  of  the  year,  systematically 
arranged,  so  as  to  present  at  one  view  all  the  new  discoveries,  useful 
inventions,  and  improved  processes  of  the  past  year,  most  be  a  meet 
acceptable  volume  to  every  one,  and  greatly  facilitate  the  dififusion  of 


useful  knowledge.  Ai  thiswoik  will  be  issued  a(inuB]|j,the  i< 
public  may  eaiily  and  promptly  pOBsess  lliemselveB  ot  tlie  tncH 
porUnt  tiii^U  diicorered  oi  aiiuauDced  io  tliese  iepailinenu,froe 


The  e. 


:,   all    I 


iilRc 


puLiI  I  rations  of  Ainciica,  Grent   Britain,  Fnmco,  and   Gefmsay  ^  am 
bavo  sIbo  received,  far  Ihe  present  volutiie,  the  nppriibalion  as  wel 
lunsel  and  persannl  contribuliona  of  mauj  uflhc  ablest  scicn 

and  WiBiB,  of  Harvard  University,  nnd  ihcy  have  thi 
proiniKH  in  future,  fro m  niBiiy  BcientlGc  gentlBmen,  ararliclea  not  pre 
viously  published  elsewhere.  They  have  not  confined  (hemselTes  ti 
□r  Scientific  Journals  and  Reporti,  but  have  dtawi 
from  every  source  wbich  furnished  anything  of  iciemific  inlciesi 
For  ihuae  who  bsve  occasion  far  still  further  reseorcfies,  ihey  havi 
funiisbed  a  copious  Index  Io  the  svieatific  articles  in  the  Amcricaj 
and  European  Jooinala  ;  and,  moreover,  th(>y  have  prepared  a  list  o 
LI  pertaining  Io  Science  which  have  appeared  uriginally,  or  b; 
republication,  in  ihe  Utiiled  States,  during  the  year.  A  clnenilied  List 
of  Palenls,  and  brief  obiluaries  of  men   distinguished  in  Science  o 

hnva  recenlly  died,  reader  tbe  work  slill   more  romplele. 
They  linve  also  taken  great  palna  to  make  the  General   Index  to 

e  seen,  thai  Il<e  plan  of  the  "  Akhcal  or  Sciei't 
Dtscovtav  "  is  well  designed  Io  make  it  what  it  purports  to  be,o 
Matilial  sum-mary  ef  the  dinmeria  in  Scimct  and  Jlrl ;  and  no  p 
have  been  spared   on  llie  part  of  the  editors  to  fulfil  the  design,  and 
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RECOMMENDATIONS. 
From  the  Prof,  cf  Zoology  and  Otology^  Cambridge, 
The  publication  of  annual  reports  giving  short  abstracts  of  the  im- 
portant discoveries  and  improTements  made  in  the  different  branches 
of  the  useful  arts,  and  embracing  also  an  account  of  the  general  prog- 
ress of  Science,  has  proved  to  eminently  useful,  that  wherever  cir- 
cumstances have  favored  such  publications,  they  have  been  found 
equally  beneficial  to  those  engaged  in  scientific  pursuits,  and  to  the 
community  at  large.  Such  reports  haVe,  for  a  considerable  period,  ap- 
peared in  many  parts  of  Europe,  under  various  titles,  either  upon  spe- 
cial branches  of  science,  or  covering  its  whole  ground ;  but  no  similar 
work  has,  I  believe,  hitherto  made  its  Appearance  in  this  country. 
An  undertaking  like  the  Annual  of  Scientific  Discovery,  which  is  in- 
tended to  give,  from  year  to  year,  an  abstract  of  tbe  progress  of  Sci- 
ence and  Art,  cannot  fail  to  be  highly  acceptable  in  this  country,  while 
it  will  at  the  same  time  contribute  to  elevate  the  standard  of  American 
activity  and  research  abroad,  where- the  proceedings  of  scientific  men 
on  this  side  of  the  Atlantic  are  not  generally  so  well  known  as  they 
ought  to  be.  It  therefore  gives  me  great  pleasure  to  say,  that  in  my 
opinion  the  editors  of  the  present  work,  one  of  whom,  as  a  member  of 
the  Lawrence  Scientific  School,  at  Cambridge,  has  been  under  my 
personal  instruction,  are  fully  qualified  to  execute  the  difficult  task  of 
preparing  such  an  abstract  with  credit,  both  to  themselves  and  to  the 
country.  Having  examined  in  manuscript  a  considerable  proportion 
of  the  first  volume,  I  can  but  highly  recommend  it.  As  it  is  designed 
to  meet  a  want  extensively  felt,  I  hope  its  reception  will  be  sach,  that 

tbe  editors  may  be  encouraged  to  continue  it  annually. 

LOUIS  AOASSIZ. 

From  the  Prof,  of  Chemistry  in  the  Lawrence  Sdentijic  School, 

I  have  examined,  somewhat  in  detail,  the  manuscript  of  the  Annual 
of  Scientific  Discovery,  and  take  great  pleasure  in  bearing  testimony  to 
the  fidelity  with  which  the  work  has  been  prepared.  The  editors,  one 
of  whom  has  prosecuted  experimental  chemistry  in  my  laboratory  with 
tbe  highest  succes.'^,  are  eminently  qualified  to  undertake  such  a  work. 

As  a  compendium  of  the  new  and  useful  truths  contributed  to  the 
stock  of  human  knowledge  during  the  past  year,  presented  in  a  form 
acceptable  to  the  general  reader,  and  at  the  same  time  so  systematic 
and  complete,  as  to  be  of  great  service  to  tbe  stadent  of  science,  it 
will  be  an  honor  to  our  country,  and  cannot  fidl  to  be  appreciated  and 
liberally  patronized  by  a  discerning  public  E.  N.  HORSPORD. 


I 


IV  ANNUAL   OF   SCIENTIFIC   DISCOTEKY. 

From  the  Praf.  of  Cen^ratiit  Anatomy,  lianard  Vtiivanlij. 
1  hsTH  eiaminsd  the  zaalogical  portion  of  llic  Annual  of  Scientific 
Di«coTery,  whicli  conlaini  n  fniiliful  account  of  llie  progrew  recently 
made  in  ihU  department  of  nntunl  pcitnce.  Il  Ja  b  work  of  gra 
value  in  oil  ita  departaienla,  canUining,  i«  il  doei,  a  recoid  o(  tlie  v. 
rioua  diBcoveiiea  mide  during  the  pail  year. 

J.  WTMAN. 

from  Doctor  Gould,  BosUm. 
Having  seen  (ho  Prospectus  of  the  "  Annual  of  Scientific  DiacO' 
ery,"  and  having  also  glanced  at  a  contidenible  portion  of  the  uiuni 
script,  I  am  conlidrnt  thai  a  work  on  ibc  plan  proposed  will  bo  of  the 
higbest  lalue  lo  tlia  communil]' ;  and  1  am  pleased  thai  it  baa  been 
undertaken.     The   American  mind   is  eminently  invenlit'e,  and 
eourie,  specially  inlerested  in  [be  progress  of  discovery.    This  n 
will  bring  wilhin  a  convenient  eomposs  the  very  infonnnlion  wsn 
tSj  ec(|uaintBnce  wilh  Ihe  e<lltora  and  the  facililies  they  enjoy  gives 
assarance  that  the  work  nill  be  well  digesled,  and  will  become  iner 
ingly  interesting  and  valuable  fiom  year  lo  year. 


n  Lievt.  Maanj,  V.  S.  JVocj. 

.Valimat  Ohitrtatory,  WathingloH. 


Gentlemen,— 

8ucb  a  work  na  you  propoee  lo  publish  and  make  I 

Bcienlilic  Discover)',"  is  a  desideratum.    It  will  bo  u 

able  to  all  classeg,  and  I  shall  b> 


•f 


VALUABLE   WORKS 

PUBUSHED  BT 

GOULD,  KENDALL  &  LINCOLN, 

PUBLISHERS  AND   BOOKSELLERS, 

59  wASHnraio]?  street,  bostov. 


CYCLOPEDIA  OF  ENGLISH  LITERATURE : 

A  selection  of  the  choicest  prodactioiis  of  EnfflUh  aathors,  from  the  earliest  to  the  present 
time ;  connected  by  a  Critical  and  Biographical  History.  Edited  by  Robert  Cham- 
bers, assisted  by  Robert  Carruthers,  and  other  eminent  gentlemen.  In  2  vols., 
with  upwards  of  three  hundred  elegant  illustrations.    $5,00,  cloth. 

CX^  A  great  variety  of  extra  (nmUnffi  cA  prcportionaU  pricet. 

%*The  pabllshers  would  state,  that,  besides  the  nomeroos  pictorial  Illustrations  in  the  English  edi- 
tion, they  have  greatly  enriched  the  work  by  the  addition  of  fine  steel  and  mezzotint  engravings  of 
the  heads  of  Shakspeare,  Addison,  Byron;  a  fkill  length  portrait  of  Dr.  Johnson,  and  a  beautiful 
scenic  representation  of  Oliver  Goldsmith  and  Dr.  Johnson.    These  important  and  elegant  additions, 
together  with  superior  paper  and  binding,  must  give  the  Axbbioav  edition  a  decided  preference  over 
the  English. 

"We  hall  with  peculiar  pleasure  the  appearance  of  tMs  work,  and  more  especially  its  republication 
in  this  country  at  a  price  which  places  it  within  the  reach  of  a  great  number  of  readers.  We  have 
been  inundated  by  a  stream  of  cheap  reprints,  tending  to  corrupt  the  morals  and  vitiate  the  taste  of 
our  community,  and  we  are  pleased  that  the  publishers  nave  still  sufficient  faith  in  the  purity  of  both, 
to  induce  them  to  incur  the  large  outlay  which  the  production  of  the  work  before  us  roust  have 
occasioned,  and  fbr  which  they  can  expect  to  be  remunerated  only  by  a  very  extensive  sale.  ** 

"  The  selections  given  by  Mr.  Chambers,  from  the  works  of  the  early  English  writers,  are  copious 
and  Judiciously  made.  *••*«*  vVe  i>hall  conclude  as  we  commenced,  with  expressing  a  hope  that 
the  publication  which  has  called  furth  our  remarks  will  exert  an  influence  in  directing  the  attention 
of  the  public  to  the  literature  of  our  forefathers.— iVor<A  Anuriean  Review, 

CHAMBERS'S  MISCELLANY 

Of  Useful  and  Entertaining  Knowledge,  with  elegant  illustrative  engravings.  Edited  by 
Wm.  Chambers.    In  10  vols.,  elegant  cloth  gilt,  or  20  vols,  plain  cloth.    $10. 

*«*Tho  design  of  the  Miscellany  is  to  supply  the  increasing  demand  for  useful,  instructive,  and 
entertaining  reading,  and  to  bring  all  the  aids  of  literature  to  bear  on  the  cultivation  of  the  feelings  and 
underttandtng  qf  the  people  — to  impress  correct  views  on  Important  moral  and  social  questions- 
suppress  every  species  of  strife  and  savagery— cheer  the  lagging  and  desponding  by  the  relation  of 
tales  drawn  from  the  imagination  of  popular  writers— rouse  the  fiincy  by  description  of  interesting 
fordgn  scenes  —  give  a  zest  to  e very-day  occupations  by  ballad  and  lyrical  poetry — in  short,  to  fUmish 
an  onobtrusivo  friend  and  guide,  a  lively  fireside  companion,  as  for  as  that  object  can  be  attained 
through  the  Instrumentality  of  books. 

99'An  admirable  wort,  and  hat  been  highly  commended  for  Seibbath  and  dav^ehool  Hbrariu, 

CHAMBERS'S  LIBRARY  FOR  YOUNG  PEOPLE  : 

A  series  of  small  books,  elegantly  illuminated.  Edited  by  William  Chambers. 
Each  volume  forms  a  complete  work,  embellished  with  a  fine  steel  engraving,  and  is 
sold  separately.    37  ^c.  each.    Volumes  now  ready : 


ORLANDINO,      JACOPO, 

LITTLE    ROBINSON, 

UNCLE  SAM'S   MONEY    BOX, 


TRUTH   AND  TRUST, 
ALFRED   IN  INDIA, 
MORAL  COURAGE, 


CLEVER   BOYS. 

THE  FRENCH  REVOLUTIONS, 

From  1789  to  1848.    By  T.  W.  Bedhead.    8  volumes.    75o.  each. 

**  The  author  appears  to  have  prepared  himself  for  his  task  by  a  careftil  examination  of  the  best 
authorities  —  the  writings  of  the  actors  in  those  various  scenes ;  and  ho  has  given  the  results  of  his 
examination  in  a  style  attractive  for  simplicity,  directness  and  purity.  It  is  the  most  comprehensive 
and  valuable  work  on  the  subject  that  the  general  reader  oan  find.**- itmcHeoM  Droneller, 

MODERN  FRENCH  LITERATURE: 

By  L.  Batmond  De  VERicotTR,  formerly  lecturer  in  the  Bo^al  Athenaum  of  Paris, 
m'ember  of  the  Institute  of  France,  &c.  American  edition,  revised,  with  notes,  by  Wm. 
S.  Chase.    With  a  portrait  of  Lamabtimb.    $1.25. 

**  This  Is  the  only  complete  treatise  of  the  kind  on  this  saMect,  either  !n  French  or  English,  and 
has  received  the  highest  commendation.    Mr.  Chase  if  well  qualified  to  introduce  the  work  to  the 
)    pttbUo.    The  work  cannot  fldl  to  be  both  useful  and  popolar.  *  *— ^«w-  Fork  Eveming  PoiL 


GOCI.D,  SEHDALL   AKD   LIMOOLK'S  PDBLI CATIONS. 


THE  ELEMENTS  OF  MOEAL  SCIENCE : 

Bv  Frascib  Wati^kd,  n.  D^  ?ret)dent  ot  Brovn  UniTcrein,  mnd  ProftMW  of  Honl 

Pbilcaopbf.     Thirtieth  Thonuiiil.     IStDO.     tl.SE. 
■■TbB  work  hu  bum  ntt  In  mi  ■n«iU*al]' anil  thonofhlT.  ud  I  Ihink  n rr  )iIe)>1t  of  It.    Ttia 

bicX  tolbf  (linplcfltHid  moBirundamcntalprlTirlpIf^t;  and,  In  1h«  Flnlomfni of  lilivtFwB.hr  nnlln 
pctvTitPuliT  ivlUi  conrlHiieH  mnd  [tTvcInlan-  Jp  Jill  Die  tDlliDr'ilvvdliuEruDdAmciilaltiTlnclplaiT* 
enllrel/concur."— «*nia/^^«(oTi. 

MORAL  SCIENCE,  ABRIDGED, 

iia  of  Scbooli  and  Academiei.    Tventy-fifth 

can  bBTilE/ iptak  Uw  hl^hlv.    11  b  mnrr  ILuk  llmQl 

lbs  labor  u -wall  bttttiwti.-~-Stn)i  Ammcan  Srrt 

"W*  ajeak  Ihat  wa  ilo  know,  when  »e  exprm  ootWali  «tlina(«  of  Dr.  W«laBil'a  abUIlT  In  Iwcllin 
Htlng  dapamncii t^  va  en  ainafbowiofw  ar*tliBprincf|il«,  hcpw  tivt  Midiewni  Iha  atjniwnta- 

uibJ. "—rikt  c^runoH  miKu. 

ELEMENTS  OF  POLITICAL  ECONOMY. 


thantDtv,  Uborvd  ta  aapnai  tlia  general  prinrtplH  In  the  plalnett  nunnn  iwardblt.  and  10  niiutrale 
Ibam  bf  eaam  vUi  wUoli  eren  htbhi  la  IhmUlar,  JIliaabemlolJieaiiltaoraBDiiruaf  mrrei,  Uial 
tbesDnniardlaeaaBlaBlaluVillinilliiMea.  h».  oniTiddebrr.  M  him  ovor  mniiil  vfakb  baa 
riwiaaiillT  baao  Ike  anu  BT  TOUtleal  CMTrorenj.  In  *U  iDcb  caHi,  he  baa  endraTOKd  to  lUla 
*bataa«iedlDlilMi1obet>Ba.*ltl»MII*r,lkTor,ara«K:lliiB.  He  la  cenKloiia  to  blmscK of  » 
blaa  Uwaida  aojr  par^  irhalareT,  and  b*  thlnka  iliai  bi  wbo  wDI  read  ibe  *bol«  vork,  ulU  be  eoa- 
VlBctd  Uial  ha  bat  baanlnllDeDoaltr  DOB*."— £r(rac(  fnai  On  Prrfaci. 

POLITICAL  ECONOMY,  ABRIDGED, 

By  the  Aathor,  and  adapted  to  the  aseo(  Schools  and  Acadstnicg.    Seventh  ~~ 
ISmo.    6O0, 


THE  PRINCIPLES  OP  ZOOLOGY ; 

Touohioff  the  Stractnre,  Development,  Distribation,  and  Nataml  Arrangement  of  the 
Races  of  Animals,  living  and  extinct ;  with  nameroos  illustrations ;  for  the  use  of 
Schools  and  Colleges.  Part  I.— Compabatiys  Phtsioloot.  B7  Louib  Aoamiz  and 
Auouarus  A.  Gould.    $1.00. 

**  No  wortc  of  the  same  dlmentloiM  has  ever  appeared  In  the  Engltoh  laogoage,  eontalnlngio  mach 
new  and  valuable  Information  on  the  eubject  or  which  It  treats.*^— iVtiT.  Jamei  BcM^  ASbom^. 


**0n  almost  vrerj  rabject  we  have  acorea  of  new  books  wlthoat  new  principles,  bat  not  so  with  ttie 
work  before  as ;  Indeed  Mveral  of  the  hlghlj  Interesting  topics  presented  and  Ulastrated  have  no 
treatise  In  the  English  language.  It  contains  a  large  amoant  or  valuable  Information,  and  will  be 
studied  with  profit  and  interest  by  those  who  have  made  respectable  attainments  In  Natural  Histonr, 
ss  well  as  bj  tnoee  Just  commencing  thli  science.  This  volume  is  finely  executed,  and  should  find  a 
place  In  every  library.  As  a  text  booli  for  schools  snd  colleges  It  Is  fhr  superior  to  any  work  before  the 
poblic.**~iriis- For*  DUtriet  School  Jommal, 

PALEY'S  NATURAL  THEOLOGY : 

Ulastrated  by  forty  platen,  and  Selections  (W>m  the  notes  of  Dr.  Paxton,  with  additional 
Notes,  oriffinal  and  selected,  for  this  edition;  with  a  Yocabolary  of  Soientlfto  Terms. 
Edited  by  John  War£,  M.  D.    12mo.  sheep.    $1.26. 

**The  edition  before  as  is  superior  to  any  we  have  seen,  and,  we  believe,  superior  to  any  that  has  yet 
been  published.  **-^l>iri<  qf  Uu  FUgrimi, 

THE  CICERONIAN: 

Or  the  Prussian  Method  of  Teaching  the  Latin  Language.    Adapted  to  the  use  of 

American  Schools.    By  B.  Sbars,  Secr'y  Massachosetts  Board  of  Edacation.    6O0. 

From  tht  Proft$ior9  ^  Bartwrd  IMoeriitf. 

"  If  the  book  required  any  other  recommendation  besides  that  of  being  the  work  of  so  thorough 
and  experienced  a  scholar  as  Dr.  Sean,  it  would  be  this :  that  the  system  Illustrated  in  it  is  not  a  mere 
theory,  but  has  been  practically  tested  by  many  able  Instructors  In  Oermany.  We  wish  that  the  same 
trial  may  be  made  here.*'  CHASLas  Bbok, 

C.  0.  FaLTOM. 

MEMORIA  TECHNICA: 

Or  the  Art  of  Abbreviating  those  Studies  which  give  the  greatest  labor  to  the  Memory. 
By  L.  D.  Johnson.    Third  Edition.    60c. 

**We  feel  no  hesitation  In  recommending  this  work  to  the  deliberate  attention  of  teachers,  and  the 
guardians  of  youth.  We  learn  that  it  Is  received  into  several  schools  In  Boston,  and  used  as  an 
auxiliary  help  to  the  studies  now  pursued  by  tlie  pupils."— Jloslon  Courier. 

**  The  *  Memoria  Technlca  *  is  now  studied  in  some  of  our  best  schools;  and  the  system  taoi^  In 
it  appears  to  be  much  approved  by  ihose  who  have  made  trial  of  it**— iPseate^  TrwteUtr, 

THE  YOUNG  LADIES'  CLASS  BOOK : 

A  Selection  of  Lessons  for  Beading,  in  Prose  and  Verse.  By  E.  Baxlbt,  A.  M. 
12mo.  sheep.    88^c. 

"  The  reading  books  prepared  for  academic  use  are  often  nnsnltable  fbr  females.  We  are  |dad, 
therefore,  to  perceive  that  an  attempt  has  been  made  to  supply  the  deficiency :  and  we  believe  thai 
the  task  has  been  faithfully  and  succesHfuliy  accomplished.  Th#  selections  are  Judicious  and  chaste  ; 
and  so  far  as  they  have  any  moral  bearing,  appear  to  be  unexceptionable.'*— ^ducaXton  Beporltr* 

ROMAN  ANTIQUITIES  AND  ANCIENT  MYTHOLOGY: 

By  0.  K.  DiLLAWAT,  A.  M.    With  Engravings.   Eighth  Edition,  improved.  12mo.  67o. 

From  E.  Bailee,  Frineipai  of  tho  Tomug  LadUt*  Hif^  School^  BoMton, 

"  Having  used  *  Dliiaway's  Roman  Antiquities  and  Ancient  Mythology  *  In  my  school  for  several 
years,  I  commend  It  to  teachers  with  great  oonlldence,  as  a  valuable  text^book  on  those  Interesting 
braoches of  education.'*  £.  BA11.BT. 

BLAKE'S  FIRST  BOOK  IN  ASTRONOMY : 

Designed  for  the  use  of  Common  Schools.  By  J.  L.  Blaub,  D.  D.  Ulastrated  by 
Steel  Plate  Engravings.    50c. 

From  E.  Buiekley^  Profttwr  of  MaJfhtmaHict  to  ManfUmd  (MhertUf. 

**  I  am  much  Indebted  to  you  (br  a  copy  of  the  First  Book  in  Astronomy.  It  Is  a  work  of  utility 
and  merit,  far  superior  to  any  other  which  I  have  seen.    The  author  has  selected  his  topics  with 

Cat  judgment,  —  arranged  them  in  admirable  order, —exhibited  them  In  a  stvle  and  manner  at  once 
teful  and  phllosophlcaL  Nothing  seems  wantliw, — nothing  rsdundant  It  Is  truly  a  very  beautl- 
fiil  and  attractive  book,  calculated  to  afford  both  lueasurs  and  profit  to  all  who  may  ealoy  the  advan- 
tage of  perusing  It** 

BLAKE'S  NATURAL  PHILOSOPHY : 

Being  Conversations  on  Philosophy,  with  additional  Explanatory  Notes,  Qnestions  for 
Examination,  and  a  Dictionary  of  Philosophical  Terms.  With  twenty-eight  Steel 
Engravings.    B^  J.  L.  Blakb,  D.  D.    iSmo.  sheep.    67c. 

/V-om  Re9,  J.  Aiami,  FrtMrnt  pf  OAorlMtoa  OoOtgt^  B,  (7. 

**  I  have  been  highly  gratlfled  with  the  psrosal  of  jnmr  edition  of  Conversations  on  Kataral  Philoso- 
phy. The  Questions,  Motes,  and  BxpUuiattons  of  Tsrms,  are  valoable  addlttoas  to  the  work,'  and 
make  this  edition  superior  to  any  other  with  whlsh  I  am  eeqaalnted.  I  shall  recommend  It  whersver 
I  have  an  opportanltj.  ** 


eOUT.D,  KENDALL  AltD  LINCOLN  9    PttBtlCATJOMS. 


waaxs  OF  tbe  xxv.  jdhh  haxbib,  d.d. 


THE  GREAT  COMMISSION: 


iDOrt  poviaTvi  influpi 


mikilt  Ikmliiu-bTceiMiitcd  pimul.-'-ihuinii  httoritr.  '™*' 


THE  PR&ADAMITE  EARTH : 

CoDtribDtioaa  to  Theological  Sclenoe.    85( 


n  ItHir.   1 


MAN: 

His  conBlitation  Bad  primltiTe  condilJOD;  being  the  itconi  nrfwni  of  ooDtribotionB  to 
Thcologiciil  Science.     With  a,  finely  eDgrared  portrait  or  the  author. 
"  lllf  oop1oij4  vid  hoHutlfnl  lUiuInllDn*  at  ths  inccfMilTe  Uwi  of  (he  DlTloe  Uulftit&UoD,  h*** 
yUUti  lulDexpreu^bledvLLiihL"— XondMi  EeUetic  Jimem- 

THE  GEJL4.T  TEACHER: 


MISCELLANIES ; 

Consisting   principatl?  of  Sermoct  and  Eisayi.     With  nn  Introdiiotor;  Euay,  and 

Notes,  L7  J,  BaLCBBR,D.  D.    ISo. 

'■  Somt  of  IhpK  <«wi  »i»  »mfpn«  the  llBMl  In  thplin^Me  1  mJ  Ihj  wjTinlh  M 

MAMMON,  45c.  ACTIVE  CHRISTIAN,  31o.  ZEBULON,25c. 


CRUDEN'S  CONDENSED  CONCORDANCE: 

A  Complete  Concordaoce  to  the  Holy  Scriptures.  By  A.  CRtTDSir.  A  new  and  con- 
densed edition,  with  an  Introduction.  By  Kev.  David  Kimo,  LL.D.  Fifth  Thousand. 
Boards,  $125;  Sheep,  $1US0. 

**  This  Tslosble  edition  Is  printed  from  En^lsh  pUtss,  snd  Is  s  ftill  and  Mr  eopj  of  all  that  Is  Tain- 
abls  In  Cmden  ss  a  Concordance.  The  principal  variation  from  the  larger  book  consist!  In  the  excla- 
slon  of  the  Bible  Dictionary,  which  has  long  been  an  Incambrance,  and  the  aecuraej  and  valae  of 
which  have  been  depreciated  by  works  of  later  date,  containing  recent  dIsooTeries,  facts,  and  opinions, 
unknown  to  Cruden.  The  condensation  of  the  quotations  of  Scriptore,  arranged  onder  their  most 
obrlous  heads,  while  It  diminishes  the  balk  of  the  work,  greatly  fkcUitates  the  finding  of  any  roqolred 


CHRISTIANITY  DEMONSTRATED, 

In  four  distinct  and  independent  series  of  proofs :  with  an  explanation  of  the  Types 
and  Prophecies  concerning  the  Messiah.    By  oey.  H.  NawooMB.    12mo.    76c. 

THE  CHURCH  MEMBER'S  MANUAL 

Of  Ecclesiastical  Principles,  Doctrines,  and  Discipline ;  presenting  a  Systematic  View 
of  the  Structure,  Policy,  Doctrines,  and  Practices  of  Christian  Churches,  as  taught  in 
the  Scriptures.  By  William  Cbowkll.  With  an  Introductory  Essay,  by  ^mbt 
J.  Ripley,  D.  D.  '  90c. 

**  This  very  complete  Manual  of  Church  Polity  Is  all  that  ooald  be  desired  in  this  department— 
Erery  Important  point  within  a  wide  range.  Is  brought  forward,  and  erery  point  touched  Is  settled.  '* 

IChrittitM  JRetiem, 

THE  CHURCH  MEMBER'S  HAND  BOOK : 

A  plain  Guide  to  the  Doctrines  and  Practice  of  Baptist  Churches,  by  Key.  Wtlliam 
Cbowkll,  author  of  The  Church  Member's  Manual    18mo.,  cloth,  in  prets. 

THE  CHURCH  MEMBER'S  GUIDE : 

By  Rev.  J.  A.  James.  Edited  by  Rev.  J.  0.  Choulbs.  New  edition.  With  an 
Introductory  Essay,  by  Rev.  H.  Wu^slow.    88c. 

THE  FOUR  GOSPELS,  WITH  NOTES, 

Chiefly  Explanatory ;  intended  principally  for  Sabbath  School  Teachers  and  Bible 
Classes,  and  as  an  aid  to  Family  Instruction.  By  H.  J.  Biplbt,  Newton  Theological 
Institution.    Seventh  Edition.    $1.26. 

This  work  should  be  lii  the  hands  of  every  student  of  the  BlUe,  especially  every  Sabbath  School 
and  Bible  Class  teacher.  It  is  prepared  with  speolal  rsArenee  to  this  elass  of  persons,  and  oontalos  a 
mass  of  Just  the  kind  of  information  wanted. 

THE  ACTS  OF  THE  APOSTLES,  WITH  NOTES, 

Chiefly  Explanatory.  Designed  for  Teachers  in  Sabbath  Schools  and  Bible  Clatsee, 
and  as  an  aid  to  Family  Instruction.    By  H.  J.  Biplbt.    76c. 

THE  EXTENT  OF  THE  ATONEMENT, 

In  its  relation  to  God  and  the  Universe.    By  T.  W.  Jenkth.  D.  D.    12mo.,  cloth.  8Sc. 

**  We  have  examined  this  work  with  profbnnd  Interest,  and  become  deeply  Impreised  with  its  value. 
Its  style  is  lucid.  Its  anAlysls  perfect,  its  spirit  and  tendencies  enUnentiy  evangelical.  We  have  nowhere 
else  seen  the  atonement  so  clearly  defined,  or  vindicated  on  grounds  so  sppredable.  **— ilT.  r.Iteearder, 

THE  UNION  OF  THE  HOLY  SPIRIT  AND  THE  CHURCH, 

In  the  Conversion  of  the  World.    By  T.  W.  Jbvktit,  D.  D.    12mo.,  cloth.    66c. 

*'  FUie  talent,  sound  learning,  and  icrlptaral  piety  pervade  every  page.  It  !■  Impossible  that  it  can 
be  read  without  producing  great  effects.  Mr.  Jenkyn  deserves  the  thanks  of  the  whole  body  of  Chxls- 
tisns  for  a  book  which  wUi  greatly  benefit  the  world  and  the  church.  "—ZonAw  MtimgtiM, 

ANTIOCH : 

Or,  Increase  of  Moral  Power  hi  the  Church  of  Christ  By  B«t.  P.  Chuboh,  D.  D. 
With  an  Introductory  Essay,  by  B.  Stow,  D.  D.    18mo.,  cloth.    50c 


**  It  !■  a  book  of  close  and  oonseeatSve  thooaht,  and  treats  (tf  satit)eots  which  are  Of  the  deepest 
Interest,  at  the  present  time,  to  the  churches  of  this  country.  The  aathor  Is  favorably  known  to  the 
rellgloas  pabilc,  as  an  original  thinker,  and  a  fbrolbla  welter. '*—(7Artolta»  JK^^for. 

THE  CHRISTIAN  REVIEW : 

A  Quarterly  Publication.  Edited  by  J.  D.  Khowlbs,  B.  Sbabb  and  8.  F.  Smith. 
A  limited  number  of  complete  sets,  ftom  1886  to  1848  indosive,  being  the  first  eight 
Yolumes,  can  be  supplied  at  $10.00  par  set,  in  neat  Cloth  baoka. 


6  QOULD,  KENDALL   AND   LINCOLN'S    PITBLIGATIOKS. 

THE  PSALMIST : 

A  Kew  CollBOlioa  of  HrmnB,  for  tba  imB  of  tha  Bnplist  Chnroh»«.  By  Basoh  Stow 
Md  S.  F.  Smith.  AAauttud  bv  W.  II.  Willlunt,  Uoorge  B.  Icle,  R.  W.  Gritwold,  S.  P. 
Hill,  J.  B.  Tiiylor,  J.  L.  Dagg,  W.  T.  flraully,  K.  B.  C.  Howell,  Ssmusl  W.  Lyn.l,  uid 

JohaM.  Paok.      Pulpit odiliii-  "■ —    -■■—      "  "'      " •■     '" —      "-      >•— ■— 

ed.,  31mo.,  Bflic.     AJl  the  lUC 
ponding  pricei. 

THE  PSALMIST,  WITH  A  SUPPLEMENT, 


By  RlCHAHI)   F111.1.B 


d  J.  B.  Jetbb,  of  Bicbmoiid.     (Style  uid 


THE  SOCIAL  PSALMIST. 

A  Nen  Selection  of  Hvrani  for  CoDrereace  Meetings  ai 


.  Fomiij  Woraliip.     bj  Babo^ 


COMPANION  FOR  THE  PSALMIST : 

QymQA  in  '  Tbo  Pa&lmist,'  of  peculiar  cbir- 

WINCHELL'S  WATTS  — WATTS  AND  RIPPON. 
THE  MISSIONARY  ENTERPRISE : 

A  Collection  of  Dineonr^e^  on  ChristJaii  Uiuiooa,    by  AaiericHn  Aulhora.     Edited  bjr 

Baboh  Stow,  D.  D.     ISmo.     GSo. 

"ThU  work  conulnjfln«n  «Tinoii.  on  MlMlon-,  &T«".Iln,Wjiylu,rt,art(I!n,  Anrtcnimi.wllIHin.. 

THE  KAREN  APOSTLE : 

Or,  Memair  of  Ku  Trab-Btu,  the  first  Knren  cauTBrt,  vith  notloM  coaoeming  hii 
□uioii.    By  tlio  Itov.  K.  Uason.    Edited  by  Prof.  H.J.  Ritlit.  Fifth  Thoiuuid.  2fio. 

MEMOIR  OF  ANN  H.  JUDSON, 

Late  Missionary  to  Dunnnh.      By  KcT.  Jaiies  D.  1v7iowi.xs.     ISuto.    (Bo. 


GESENIUS'S  HEBREW  GRAMMAR : 

Translated  from  the  11th  German  ed.  By  T.  J.  Conaht.  With  a  Course  of  Exercises 
in  Hebrew  Grammari  and  a  Hebrew  Chrestomathy,  by  the  Translator.  $2.00. 

JEWETT  ON  BAPTISM : 

The  Mode  and  Subjects  of  Baptism.    By  Milo  P.  Jswsrr,  A.  M.  Tenth  Thousand.  S5o. 

JUDSON  ON  BAPTISM : 

By  Adoniram  Judson.    Fifth  Edition,    reyised   and    enlarged.    26c. 

%*  This  work  Is  now  published  In  book  form,  and  harlng  been  tboroaghly  reTlsed  and  enlaifed  by  Its 
renerable  aathor,  while  In  this  coantrjr,  it  will  be  eooght  for  and  read  with  interest  bj  alL 

LIFE  OF  PHILIP  MELANOTHON : 

By  F.  A.  Cox,  D.  D.    75o. 

CHRISTIANITY  AND  SLAVERY : 

A  Review  of  Drs.  Fuller  and  Wayland,  on  Slavery.    By  Rev.  Wm.  Haovx.    12^. 

STRICTURES 

On  the  Rev.  Wm.  Hague's  Review  of  Drs.  Fuller  and  Wayland,  on  Domestic  Slavery. 
By  Rev.  Thomas  AIekedith,  Raleigh,  N.  C.    12^0. 

ONESIMUS : 

Or,  the  Apostolic  Direction  to  Christian  Masters  In  reference  to  their  Slaves.  By 
EvANGELicus.    18mo.,  cloth.    25c 

MY  PROGRESS  IN  ERROR  AND  RECOVERY  TO  TRUTH. 

Or,  a  Tour  through  Universalism,  Unitarianism,  and  Skepticism.    16mo.    62|c. 

MALCOM'S  BIBLE  DICTIONARY : 

A  Dictionary  of  the  most  important  Names,  Objects,  and  Terms,  found  in  the  Holy 
Scriptures;  intended jprincipally  for  Sunday  School  Teachers  and  Bible  Classes.  By 
H.  Malcom,  D.  D.    6ne  Hundredth  Thousand.    50c. 

HAGUE'S  GUIDE  TO  CONVERSATION 

On  the  New  Testament    2  vols.    17c  each. 

SABBATH  SCHOOL  CLASS  BOOK. 

Comprising  copious  Exercises  on  the  Sacred  Scriptures.    By  E.  Likgoln.    12^0. 

LINCOLN'S  SCRIPTURE  QUESTIONS, 

With  the  Answers  annexed,  giving  in  the  language  of  the  Sacred  Volume,  interesting 
portions  of  the  History,  and  a  concise  view  of  the  Doctrines  and  Duties  exhibited  in 
the  Bible.    $1.00  per  dozen. 

THE  SABBATH  SCHOOL  HARMONY : 

For  Sabbath  Schools,  Juvenile  Singing  Schools,  and  Family  Devotion.  By  N.  D. 
Gould.    12^0. 

THE  SACRED  MINSTREL: 

A  Collection  of  Church  Music    By  N.  D.  Gould.    76c. 

SCRIPTURE  NATURAL  HISTORY : 

By  Wm.  Cabfkmtbb,  London ;  with  improvements,  by  Bey.  G.  D.  Abbott.    $1.00. 

THE  IMITATION  OE  CHRIST :   By  Thoma»  a.  Smpis.  88c 
BAXTER'S  SAINT'S  REST :    a  fine  edition,  soo. 
THE  CHRISTIAN'S  DAILY  TREASURY : 

A  Beligioos  Exercise  for  ev«ry  day  in  the  year.    By  Bev.  E.  Tbmflb.    $1.00. 


JUST     PUBLIBHSD. 

THE   SOCIAL  PSALMIST; 


imilr  WaTBhlfi,    Hymni,  far  LDAUboe. 
:  iD«intren ;  tbe  Churcb  la  tiroBperlly, 


.    Thfli  IvnUltaiT. 


!i  cojnpulUani  whully  ne 


noddrtdgo.  U  bj  Nowlon,  3  bj  W«liy,  E  Hcb  hj  Cowpei 

"  iir  BnldoniF.  BlemiEll  wit  Toplndr,  and  allisn  br  Bvi 

lid,  Uydc,  BHd,  HD(1nlMUum.  tinnl,  Cennlck.  Ollrer 

DoIwU,  Raflloi,  Pill.  KhI.  Hcdlc/.  Cdimd,  Krlud.  WUII 


THE  PBINCIPLES  OF  ZOOLOGY: 


!    STRUCTURE,  DEVELOPMENT,  DISTRIBUTION,  &  NATURAL  AREANOEMEST 
RACES   OF  ANIMALS,  LIVING  AND  EXTINCT: 

WtTB    HDHSROUa    ILLDBTBITIOITB,  TOR    THI    UIB    OP  BCHOOU    AHD    COLLBOBB. 

PART  1.— COMPARATIVE  PHYSIOLOGY; 

LOUIS  AGASSIZ  AMD  AUGUSTUS  A.  GOULD. 
emcs,  OSS  DOLLAR. 


\  Tbe  design  of  tbli  work  is  to  fumlBh  sn  sp<toma  of  the  leading  principle  oftlieaci^ 
;  of  ZuoLOOY,  as  deduced  from  the  pretent  atete  of  knotrladge,  >a  lllnntnitcd  ■■  to  be 
'  iatellieible  to  the  lieginniiig  aludent.  Na  aimilair  treatiis  now  eilitt  in  this  countr;,  ud, 
'.  inderd,  some  or  [he  topics  have  tioC  b^Q  touched  upon  in  the  liuigaa^,  nnleu  in  ft 
r    ttriclly  technical  fgrm,  nnd  in  scattered  srliclea.    It  ha*  been  highlf  commended,  br  the 

mmt  eminent  men  of  science,  and  bj  the  public  press.    A  few  of  which  us  her*  giron, 

together  with  a  lunple  of  the  cuta  ilinstrB.tlng  the  work- 


"Thia  workhia  been  cipaeted  with  grest  iatareit.  It  it  not  limply  ■  ajitmn  b^  •hl< 
va  are  taught  the  claasiflcatian  of  Animals,  but  It  is  raaliy  wbat  it  pixifeuM  to  be  —  tl 
,  '  Principlea  of  Zoiiiagy,'  canning  ni  on,  itap  \>j  itep,  ftom  the  amiplest  tmtha  to  tl 
I  cDRipieheniian  of  that  InSnlte  plan  which  the  Anther  of  Nature  has  establiahad.  . 
\  This  book  places  as  In  posHnsion  of  Infomtatlon  half  a  oentniy  in  advanoe  of  all  01 
I  elsmetitary  worka  on  this  aubject.  ...  No  work  of  the  aama  dimensions  hai  sn 
!  appeared  in  tfaa  EnElish  innguage,  containing  ao  ninch  new^and  taltiable  iafomuliao  m 
\    the  subject  of  which  It  tieats."'~iVa/ei«Dr  Jamt*  E  " 
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it  camoc}'. 
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fa>rdt;  nKjuircB  cotnmendatioa 
"  ublic  have  become  ncquninled 
of  Pror.  Afnuli  tbtougb  bis 
.1"  vast  learning,  wide  rench  of 

In  tho  prep«ralion  of '■"■ '"   ■--'--'    ■--•-■ ' 

itr.  A.  A.  Gould,  ■  freonenl 
OH  Suciciv  of  Natural  Hittor 

ent  of  Conchology,  for  tba  publication  of  the  late  explorin 
Tbe  vDlume  Is  prepared  for  the  tlmknl  in  coological  ecieai 
>nd  eieinentaiT  in  iu  flyle,  full  in  ite  illustralioni,  comprf 
In  its  range,  yet  well  condented,  and  brangbt  into  ibe  narrow  c 
reqnliite  for  (be  pnrpow  inlended." — AVA'buki'i  Journal. 

"  Ths  reading  of  the  worli  baa  afforded  ua  double  the  >ati>fac< 
bave  done,  on  account  of  the  Itnplialt  confidence  we  felt  In  tfai  i 
tntloDn  of  tbe  talented  luthon. 

Beaidei  what  wa  bays  alreadr  written,  we  cannot  help  urging  re 
etpcciallT  those  who  an  collecting  llbmricg  and  are  fond  of  good  bi 
their  cattlogue,"— OiriifioB  WorU,  Beaton. 

faaten  upon  onr 
mindi  tbe  diaai^eable  impreenion  that  we 
have  oocne  into  the  world  half  a  century 
too  early.  Thcicboolboj'ti  of  the  next  gen- 
eration canacarrely  eacane,  even  with  great 
care,  (be  catastrophe  of  becoming  learned.  I 
The  volume  before  uamuft  introduce  a 

eoience.    It  combines  all  the  essential 

menti  of  a  gvxid  test-book  ;  being  at  o 
eomprehenaive,  even  to  eihiiu"lion  of  the  subject,  yet  con. 
and  popular.     The  beanty  of  the  paper,  and  typugraphv,  and  illnitmltonB,  uiU  aid  the    { 
faacination  which  the  contents  exert  npon  tbe  mind.    A  liaj/le  ahatct   al  a  thajiitr  on    | 
Sndrryoloss,  bomid  vm  iciA  a  Kidl  viiirh  «w  could  not  tkaki  off,  till  ic*  Kad  hritd  Uirougk    ) 
the  tulami.    The  names  of  the  authors  are  voucben  fur  the  merit*  of  the  work. —   { 
Professor  Asaaaii  ia  without  a  rival  in  hla  department  of  science.    Hia  associate  is  widely    > 
known  by  his  valuable  contribnllons  to  the  Conohology  of  MaMBohn.«etti,  which  have 
won  favorable  notice  from  the  ocnnj  of  Europe.     We  hope  the  approbntiou  of  the  public 
Matibnliiilli/  expressed,  mnv  enrounuro  the  authors  to  complete  the  eetiu  so  auspicioual/ 
II.   -pliiladtlplila  Oiiviucle. 


